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(Advertisement) 


SPECIAL REPORTS ON 
FINISHING NON-FERROUS METALS 


NUMBER I—Decorative, 


Corrosion-Resistant Finishing 
with Iridite 


Chromate conversion coatings are well known and accepted 
throughout industry as an economical means of providing 
corrosion protection, a decorative finish or a good paint base 
for non-ferrous metals. However, continued developments are 
so rapid and widespread that many manufacturers may not 
be completely aware of the breadth of application of this type 
of finish. Hence, this digest of current information; to bring 
you up to date on the many ways in which you can combine 
salable appearance with durability in one finish at a com- 
petitive price advantage. Report II on paint base, corrosion- 
resistant finishes and Report III on chemically polished, 
corrosion-resistant finishes are available on request. 


First, as a basis for this discussion, a “‘decorative’”’ finish is 
considered as any chromate film that is used as a final finish 
in itself. It may be truly decorative in that its sole purpose 
is to enhance the beauty of the product. For example, a 
bright chrome-like finish or a pleasing bronze appearance are 
among the many effects that can be obtained. It may be 
functionally decorative in that it reduces reflectivity for 
camouflage purposes or provides a means of color-coding 
parts. But, in all cases, the Iridite films protect the metal 
against corrosive attack. 


Iridite finishes are now available for all commercial forms of 
the more commonly used non-ferrous metals, including zinc, 
cadmium, aluminum, magnesium, silver, copper, brass and 
bronze. These films can produce a wide variety of pleasing 
appearances. The basic colors of the Iridite coatings are 
grouped below by metals. 


ZINC and CADMIUM: Metallic bright, light iridescent, 


iridescent yellow, bronze, olive drab 

COPPER, BRASS, BRONZE: Metallic bright, yellow. 
ALUMINUM ALLOYS: Clear, iridescent yellow, brown. 
MAGNESIUM ALLOYS: Light brown, dark brown, black. 
SILVER: Metallic bright. 


In addition, many films can be modified by bleaching or by 
dyeing. Among the dye colors available are various shades of 
red, yellow, green, blue or black. 


Depending upon the metal and the Iridite used, corrosion 
resistance of clear and bright films ranges from mild passivity 
to as high as 500 hours in salt-spray; on heavier dark films, 
salt-spray resistance ranges from approximately 100 to 1000 
hours. 


It is this combination of decorative and corrosion resistant 
properties that accounts for the widening use of Iridite finishes. 
For example, Iridites #4-73 and #4-75 (Cast-Zinc-Brite) 
make possible for the first time, a combination of lustrous 
chemical polishing of the as-cast surface of zinc die castings 
and good resistance to corrosion. Further, in many cases, 


WHAT IS IRIDITE? 


Briefly, Iridite is the tradename for a specialized line 
of chromate conversion finishes. They are generally 
applied by dip, some by brush or spray, at or near 
room temperature, with automatic equipment or 
manual finishing facilities. During application, a 
chemical reaction occurs that produces a thin (.00002” 
max.) gel-like, complex chromate film of a non- 
porous nature on the surface of the metal. This film 
is an integral part of the metal itself, thus cannot 
flake, chip or peel. No special equipment, exhaust 
systems or specially trained personnel are required. 


sizeable savings in the cost of buffing and electroplating are 
realized. 


On many steel parts, a simple system of zinc or cadmium 
plate and bright Iridite is used instead of more costly electro- 
plated finishes to provide a bright, decorative and protective 
finish with tremendous savings in material, equipment and 


labor. 


In finishing aluminum, where corrosion resistance or paint 
adherence is the prime consideration, the aircraft industry 
has all but abandoned the anodizing process in favor of 
recently developed chromate conversion coatings, among them 
Iridite #14 and #14-2 (Al-Coat). These formulations and 
their method of application can be varied to retain the original 
metallic appearance while providing acceptable corrosion re- 
sistance, or to produce a fully colored brown finish that 
offers exceptional corrosion protection. Again, time and man- 
power savings are astounding—one company saved at least 
$15,000 a year on maintenance of racks alone and another 
$40,000 on materials and labor in only nine months. In addi- 
tion, of course, hundreds of thousands of dollars are saved by 
eliminating the need for expenditures for generators, heating 
equipment and racks. 


Iridites are widely approved under both Armed Services and 
industrial specifications because of performance, low cost and 
savings of materials and equipment. 


In planning or designing, you should consider the many other 
characteristics of Iridite finishes which may enter into the 
specific problem. In addition to having decorative and pro- 
tective functions, these chromate coatings form an excellent 
base for organic finishes and bonding compounds. They have 
low electrical resistance. Some can be soldered and welded. 
The Iridite film itself does not affect the dimensional stability 
of close tolerance parts. 


You can see then, that with the many factors to be con- 
sidered, selection of the Iridite best suited to your product 
requires the services of a specialist. That’s why Allied main- 
tains a staff of competent Field Engineers—to help you 
select the Iridite to make your installation most efficient in 
improving the quality of your product. You'll find your 
Allied Field Engineer listed under “Plating Supplies” in your 
classified telephone book. Or, write direct and tell us 9 vur 
problem. Complete literature and data, as well as sampie 
part processing, is available. Allied Research Products, Inc., 
4004-06 E. Monument Street, Baltimore 5, Maryland. 








starting next week... 


FIVE 
STEPS 
TO 
FASTER 


[TECHNICAL READING 


A special series of articles 


designed to 
CUT YOUR READING TIME IN HALF 


They were prepared exclusively for 
Propuct ENGINEERING by the Reading 
Laboratory, Inc. Expert teachers of 
high-speed, high-comprehension reading 
have written this six-lesson series sum- 
marizing the Laboratory’s executive- 
training course to give you, in capsule 
form, a proven method for faster read- 
ing. 


The series will include speed tests and 
practical exercises chosen from articles 
in the same issues. You can immediately 
put the recommendations to work where 
they count most—in technical, on-the- 
job articles and reports. 


LESSON | will be in the 
January 5 DESIGN issue. 


watch for it. 








coming 
next week... 


the 
DESIGN issue 


for January 5 


FEATURING 


® How to plot high-temperature materials 
data 


Carpet plotting speeds design job by reducing 
two sets of curves to one sheet. 


A guide to static-pressure transducers 


Diaphragm, bellows or bourdon pressure cells 
to sense pressure directly and continuously. 


Mixed-flow impellers enter air-moving 
field 


They outperform older types where pressures are 
too high for axial fans and too low for centrifugal 
blowers. 


Foamed silicones give hi-temp insulation 


Protect heat-sensitive parts up to 
650 F—and higher in special cases. 


How much force to deflect a spring 
sideways? 

Formulas for force and stress when a side load 

deflects a vertically loaded spring. 


Single-plate gear trains: 
Eleven ways to mount shafts. 


Powered spinning 


Offers new design opportunities, larger, 
more complex, lower-cost parts. 
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MATERIALS: 
Urethane synthetic rubber tires for industrial trucks. 


Rubber-based adhesive stronger and more heat resistant 


PROCESSES 

German welder boosts production output 
Radiation better catalyst than ultrasonics 
Lower-cost extrusions promised for aluminum 


Polystyrene paper laminate is heat formed 


ELECTRICAL 
Electrostatic separator for materials discrimination. oe 
Copper foil for electrical use is laminated on kraft paper and 
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PASSPORT TO 
OMORROW 


--- 2a Study of R & D techniques 


Research and Development, just two words a score of 
years ago, are now so familiar that they’ve acquired alpha- 
betical status as the familiar R & D. Surveys report $8.3 
billion spent on R & D in 1958—the only curve in the 
book that kept on rising right through the recession. Of 
i18 major companies which combine components and 
materials in products, 95% mentioned research and devel- 
opment prominently in 1957 annual reports. A decade 
ago, the percentage wouldn't have been a tenth of that 

But surveys and curves don’t tell the real story. What 
are the problems, as well as the potentialities, when a 
typical company sets out to do some R & D? Where does 
it fit in the organization? Do all new-product ideas come 
from R & D? How does “product planning” work out? 
Can R & D be close to sales and still work? What happens 
when research is centralized? What kinds of men are best 
for developing new products? 

(These and dozens of similar questions have been the 
subject of countless editorial discussions among Product 
Engineering staff members. But our impressions have been 
too vague, too colored by single exciting developmenis, to 
permit the broad picture to emerge—one that would be 
helpful to you. 

What we needed was 4& planned series of visits by one 
man to a selected group of typical OEM companies—both 
large and small—having vigorous R & D activities. This 
man should talk to the engineers and scientists on the 
firing line, he should get his necktie caught in a model-shop 








™,, 


lathe, trip over a jury-rigged piping system—even come 
home with grease on his best suit, but with a fistful of 
exposed film 

And that’s just what we did. Ford Park, associate edi- 
tor, and his new camera were turned loose in nearby New 
Jersey—where 9% of the national research budget is 
spent and where 14% of all R & D personnel work. Con- 
centrating on companies doing work of maximum interest 
to Product Engineering readers, he visited all kinds of 
plants with all kinds of problems 
earth problems, just like yours 


realistic, down-to- 
And he got the answers, too. The eight installations 
described in these pages suffered many of the pitfalls and 
setbacks natural to an uncertain project like company re- 
search. But these R & D setups solved their problems. 
They bypassed or pushed their way through the obstacles. 
They came out on the other side stronger, better organized, 
and more firmly convinced than ever of the value of re- 
search. 

Here, then, is a profile in R & D—a gage against which 
you can evaluate your own activities, a stimulus to future 
activity—along with a series of pictures showing many 
previously unpublished products and techniques. Regard- 
less of how large or small your company is, what design 
engineering problems you face, or what talents you employ 

there’s something of importance for you here. 

It is your passport to tomorrow’s new products and 
profits 


Cie fama 
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A number of advantages made CryMAc 400 polymethy] 


styrene plastic ideal for the smartly designed case of the 
new Argus PreViewer II color slide viewer. CYMAC 400 
resists heat and will not warp when the bulb is lighted 


for an extended period, or when the viewer is exposed to 
the hot sun in store windows. It resists stains and may 

focuses on CYMAC® 400 be wiped clean. And it lends itself to attractive design in 
two tones of blue—color that won’t chip off. CyMAC 400 
is economically injection-molded for Argus by the Part 
Division of Sylvania Electric Products, Inc 


POLAROID PICKS 
BEETLE® PLASTICS PARTS 


Eleven parts, including the handsome pale gray 
charcoal case of the new Polaroid Print Copier, are mol 

of BEETLE urea plastic. Selected for its hard, lustrous finish, 
durability and range of colors, BEETLE resists staining 
from oils, greases and common chemicals. Parts are con 
pression-molded by G. M. Laboratories for the Polaroi: 
Corporation. Used in conjunction with the Polaroid Lan 
— Camera, the Copier delivers finished prints in 60 seconds. 
240 


POLAROID 
j 
1 


For the plastic that will best meet the requirement 


— La your particular application, call or write the Cyanamid 
ka /L MLO peme? ~~ representative nearest you. 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 
40A Rockefeller Plaza, New York 20, N. Y. 





—_CYANAMID 





In Canada: Cyanamid of Canada Limited, Montreal and Toronto 
Offices in: Boston « Charlotte * Chicago « Cincinnati * Cleveland « Dallas « Detroit 


Los Angeles * Minneapolis * NewYork « Oakland « Philadelphia « St.Louis + Seattle 
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FOr positive, accurate speed control 


ee there’s nothing like P.{.V. 


From maximum to § minimum settings 


V ARIABLE from top speed to mini- 

mum speed with no steps, no 
stops in between. That’s Link-Belt 
P.1.V.—the only chain-driven vari- 
able speed drive. Teeth—not ten- 
sion—permit instant ratio changes 
with no loss of speed, regardless of 


load conditions. 


meaty add Slippage? Not a chance—P.I.V.’s 
mi chain-to-wheel grip is positive as a 
gear. In fact, this is industry’s most 


accurate, most reliable mechanical 


variable speed drive. 
Feel ' Your nearby Link-Belt office will 
assist you in applying P.I.V. to 
meet your variable speed require- 
on ments. Call today or write for P.I.\ 
os) Se 
an 


Book 2274 containing complete in- 


1 


) formation on drives from to 
Mhidawal 7 ee ; 


25 hp. 


HOW P.I.V. WORKS. Exclusive self- 
tooth-forming chain of P.I.V. consists 
of packs of free-sliding steel slats 
which serve as teeth. Chain grips bev 
eled grooves on pairs of conical wheels 
located on input and output shafts. 
Speeds are changed by varying the 
effective diameters of the wheels, as 
shown at left. 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, 
Chicago 1. To Serve Industry There Are Link-Belt 
Plants, Sales Offices, Stock Carrying Factory Branch 
Stores and Distributors in All Principal Cities. Export 
Office: New York 7; Canada, Scarboro (Toronto 13); 
Australia, Marrickville, N.S.W.; South Africa, Springs 

Representatives Throughout the World. 14.813-a 
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5 W hy R & D? How is it done? What are the results? 
Vi RROW S To supplement general statistics and surveys prev 
ivailable, and to answer the designer's specific qu 


tions, we have selected eight typical Companies 
studied their R & D operations at close range Ih 
companies, both large and small, differ from eac 
other in objective, origin, personnel, setup, siz 
and product and in financial commitment to R & D 
median expenditure for 7 of the 8 companies was 
5 of sales, with the spread running from - to 
(The exception, Reaction Motors 
because of its interest in contractual re 
FORD R PARK. Associate Editor These companies have in common, howe 
in the value of research and development 
solved their problems as shown in these pre 


R & D—are contained specific ideas for you 





8 Profiles in R & D--a quick survey 


Company & Employment 1957 Sales 
Location of R&D Product Area otal R&0 Millions of dollars 











Elastic Stopnut Corp of America; 


° h - 
Union. NJ Threaded fasteners 34 087 





Eclipse-Pioneer Div, 


Bendix Aviation Corp; Teterboro, NJ ea ae 





US Rubber Co; 


Wayne, NJ Rubber & plastics 





Monroe Calculating Machine Co, 


Div Litton Industries; Orange, NJ mn eee 





Reaction Motors, 


, \ ' 
Div Thiokol Chemical Corp; Denville, NJ Rocket engines 





Austenal Inc, 


. Investment ing 
Div Howe Sounds Inc; Dover, NJ castings 





Rubber & Asbestes Corp; 


Bloomfield, NJ Industrial adhesives 





Walter Kidde & Co; 


Belleville. NI Pneumatic systems 








PASSPORT TO-TOMORROW 


PRODUCT PLANNING 
puts design 
on the right road 


By scanning the markets and stating the problem, pro- 
duct planners at Elastic Stopnut Corporation of 


America free R & D for creative fastener design 


les simple if you keep your eyes open—you can sec 


that a war boom will not last forever. That’s what Elastic 
Stopnut Corp of America did, back in 1954, when 
moved to revitalize its line of threaded fasteners—by 
organizing its engineering and R & D activity around 
newly created product-planning department. The result 
is that ESNA is enjoying today more profits than many 


defense pros 


inother established company that thought | 


perity might keep right on 

The problem is a familiar one. In periods of national 
crisis like Korea, defense business is good The pront 
picture improves for established companies as they multiply 
production of their standard products to meet the military 
veed. But meanwhile their long-range prospects go aglim 
mering and bright new competitors are converting new 
concepts into products that will step boldly into post-crisis 
competition 

ESNA refused to let prosperity sap its vitality And 
its product planning has paid off: In the three fiscal years 
since 1954, 25% of the company’s dollar volume has 
resulted from products that didn’t exist in that year. And 
each year’s percentage has risen, too 

Product planning, a management “gimmick” to many 
can work such magic if tailored to company needs and 
characteristics At ESNA, this activity is located under 
Sales—which is dominant. Three basic objectives of the 
group are described by Jim Duke, product-planning man 
iger and former flutter expert at United Aircraft Co 
We review the product line to keep it competitive, we 
maintain the image of ESNA as a quality producer by 
vigorous service engineering program, and we keep de 
velopment moving on new fasteners that anticipate the 
market 

New fastener concepts are not as difficult to come 
by as might be supposed. However, in addition to the usua 
sources sales contacts service-engineering discussions 
with customers, and the engineering department—ESNA 
taps two others: individual inventors outside the compat! 
ind inventive engineers employed by ESNA’s ci 


re like hoboes 1a Way Says Duke 


have an uncanny knack for passing the word that a com 
pany Is interested in outside inventions. From these men 
and their ideas, however unusual, we uncover many nove 
even brilliant—tfastener ideas. With customers. we work 
through their patent departments to demonstrate we are 
Willing to invest money the development of ideas 
dreamed up by their people—ideas the customers don’t 
to commercialize themselves. We often advertise for 
in business journals commonly inventor 

types 
Whatever the ea source, Product Planning screens 
them all, selects those for further development, and turns 
them over to Engineering for detailed design. When the 
lea merely states a need—for a fastener that doesn't yet 
exist—Product Planning draws up specifications for the 


stener, and asks Engineering for a specific design. This 


eads to more original solutions, according to Charles 
Faroni, ESNA chief design engineer, who manages the 
45 men in ESNA’s Engineering and Research group 
[he man who is assigned the project can let his mind 
roam—something he couldn't do if forced to work closely 
with the customer. For example, the customer might be 
biased in favor of one installation method—say air ham 
mers. This bias can quickly rub off on our designer, and 
stultify his thinking. Of course, Product Planning has 
to state the problem carefully, and sometimes we have 
to live with customer bias of this sort. Ideally, we try 
to make each solution as broadly applicable as possible 
to widen our markets. With Product Planning preparing 
problem specs, we think we get a greater number of hits.’ 

Faroni feels strongly about individual invention. ‘“Top- 
flight new fasteners are invariably the work of a single 
probing mind. You've got to pick the right man, though; 
give him responsibility—and backing from your experts 
in allied fields. Design committees are good for only 
one thing—evaluation of the final product 

Where the designer hits a problem that takes research 
to resolve, a subproject within the department is initiated 
usually with Product Planning’s concurrence. A four-man 
team, two mechanical engineers plus two technicians, takes 
on the problem—along with the continuing research they 
perform on basic problems in threaded fasteners like thread 


form, surface finish, creep and relaxation, effect of v 
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New blind bolt... 


just out of ESNA R & D is 

shown here doing three difficult 

jobs. Left-hand bolt joins two 

sheets, one of which is bowed by 

fastener; in the center, back 

sheet is tapered 10°; at right, 

sheets are of different thick : 

nesses: max grip is 0.406 in.; Bolt-relaxation «ss 

min grip is 0.344 in. Joints made 

with new fastener have a con- like the one being set up here, te 

tinuously linear force-deflection researchers how much clamping act 

characteristic because the bolt - is lost when a particular bolt desiar 

is designed to fill the opening : is subjected to elevated temperature 

completely at installation—a - ) To obtain relaxation data, the spe 

desirable feature when creep men is loaded and its initial deflecti 

loading is a factor ) : measured. The bolt is then heated t 
test temperature and, as the specimer 
relaxes (or extends), loading is re 
duced to maintain initial deflectior 
Bolt relaxaticn is the difference be 
tween length of bolt before and after 
test. This is, in effect, a creep test 


with ao variable creep rate 


bration and so on. These basic programs are kept vital 
by twice-yearly conferences between E&R and Product 
Planning. Here, trends are examined and research kept 
pointed to areas where problems in design can be expected 
in a few years 

Solution of the design problem posed by Product Plan 
ning takes the form of detailed drawings plus a few 
samples turned out in the model shop. While Product 
Planning is having the new fastener cost-analyzed in 
Manufacturing, the prototypes may be taken to a selected 
customer for field evaluation. “Here’s where you can tip 
your hand to your competitor,” says Duke, “but often 
you have to get a field reaction before deciding to proceed 
This is particularly true when the fastener concept is 
radically new. It’s a risk that has to be run.” 

Service engineering, in the ESNA approach, is a vital 
part of Product Planning. This function modifies existing 
fasteners for special applications, checks on mis-use ol 
company products, helps customers specify the right 
fastener with the company line. This group does its Hi-fi shaker... 
work within E&R, but maintains liaison with the customer 


gets final adjustment before vibrating threaded 

through Product Planning. “This way,” explains Duke engine frequency. Fastener is threaded into free er 

“we have feedback in the system which helps us spot bar, which is freely supported at its midpoint. Bar 

fastener trends and thus anticipate future markets. We one-half the desired frequency wavelength so the 
can sense soft spots in our current line easier, too.” comes a nodal point for longitudinal vibration 
Organizationally, the product-planning function can be end by an eddy-current generator. Current ind 


elegant or simple. It can control everything from idea produces a magnetic field which is alterr 


flow to product testing. “Being a busybody is the besetting repelled by a permanent magnetic field 


sin of a product-planning engineer,” states Duke. “The the bar—thus alternately stretching and 
cure for this is to start simply with a small staff. We have tudinally. Vibration is started with a ran 
three here at ESNA. This way we're so busy doing our 2 en Senge Se ee poe 

: F - EP harmonic as the bar swells and contracts 
own work, we haven't got time to do somebody else’s seas tis dt & ton Gk ed 6 
Duke’s favorite definition of Product Planning’s responsi correcting taout te the bar to aat 1 


bility: “To conceive, successfully develop, and profitably fastener is tested at various frequencie 


market new products that fit ESNA’s growth and profil using a 


goals.” 
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PASSPORT TO-TOMORROW . 


FOR A COMPLEX PROJECT 


.. . These Three Remedies 


Staff planning, built-in R & D, and a design-review board 
—these all help the Eclipse-Pioneer Div of 


Bendix Aviation design reliable flight-control systems on schedule. 


assignment concerned a pistol-hot new plane—design- easily overlooked are included also: too en manhours 
1 sophisticated instrumentation and automatic-control consumed by programming, liaison 1 the contract 
stem for Convatr’s B-58 Hustler drawing cnanges, progress report writit blithely 


sumed to be part of overhead until the cost reports 


And how do the 725 engineers look back on that projec 


t the Eclipse-Pioneer Div of Bendix Aviation Corp? rolling. By then it’s too 
Just another black-b ob that needed some headshrink Balancing rrel 1 ivailable man 


ing powell i [ l I { i gned ft i small staff 


But to higher management, that kind of complexity can group ca tral | pla u ng the ac- 
induce an R & D nightmare. It needn’t. Eclipse-Pioneer cumulated p ct ges m the current 
has devised several techniques to organize and keep tabs census on n pl 1" ngines t about ac 
on such projects—to insure that the delivered har r cording to 1 nd tl prop inpowe! 
will perform reliably and right on the nose of specifications projections, 1 tabulate ta by depart 

; 


ese methods that might Keep you ner Breakdowr 


‘ 


’ 1 
Let’s look at some of tl 


‘ 
own product-development program out of trouble 

For the flight-control systems that are E-P’s specialty 
the engineering department designs its own data-handling 
devices—electromechanical devices for data sensing, trans department hey wer 2 a normal week. A simple 
mission, computing. display, guidance and control \ bar chart is then prepared { ‘ach of the r functions 


good example is the Air Data Computer—fireplug-size with the excess of I ipacity sha to catch 


package that takes the four basic environmental inputs 
impact pressure, static pressure, air temperature and igement ¢ 
angle of attack then operates on this data to get 14 nmediate 


variables from Mach number to air density, and feeds For estimating ¢ 

the result to eight significant ai ine functions—from fire to supplement the 

control to automatic } t managers We 
For products like this. v evolve as aircraft desig! Bevins, direct 


poses such increasingly difficult control problems a sR & D 
transonic ght rganized four separate R & D dence o 


activilies one f the -four basic engineering project manager 


y 


groups: systems, mechanical instruments, electrical in percentagewise. Tow funny 


struments, and support equipment. Thus R & D effort way of staying 90 veeks on en Sometimes 


f 


becomes an integral part of any contract, and the company’s the number of parts m tured is used. Once you've 


tter f 


new products evolve as the project progresses tried this technique he normal pattern o 


Estimating the manhours to solve a tough systems prob progress emerges and 


1 | L-1 he 
em is the place where an outfit like Eclipse-Pioneer can Forecasting workloac it e sticky because 


lose its shirt—unless special care is taken before the pro both current backlog and outstanding proposals are fac- 


posal is submitted. E-P attempts to identify and define tors. Four times a year, thi ret tor pre 


the sub-jobs that need doing in a thorough “statement pares a “forecast ngineering ibor at consists 


of task,” breaking them down by four effort areas: eng! mostly of bar charts on the four eng x specialty 


neering lal ting and shop In a current redesign departments—systems nechal il instrumen electrical 


study on the B-58 tler autopilot and power-control nstruments, and support equipment—al n the four 
nr 


system, for example, the statement of task extended for combined. One section of the f rs present 


) 


+ pages and covered more than 50 separate studies Pre backlog, with estimates rea ng s aread. Poten 
pared with the task statement are projections of man tial new business makes up anothe 


weel required in each ol tne¢ four Categories stunding proposals ummiarized is 
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amount—and a prospect rating of “execellent, good, 


or poor” listed for each. Picking only the projects rated 


“excellent”—to be conservative—the planners then pre- 
pare a rough manhour breakdown for 12 months ahead, 


again in chart form. Combining the backlog and new- 


business charts for six months ahead forms the final sec- 
tion—with a reference line sketched in to indicate current 
capacity in each department \ 2-page, easy-reading 
summary completes the forecast 

Once a proposal becomes a contract, and development 


t 
work 


liability becomes a thorny one 


begins, the problem of design quality and _ re- 


[he later an engineering 


boner is discovered, the more expense is incurred correct- 


ng it. As a step to better design, Paul Bechberger, assist- 
ant director of 


Board. 
self Says 


engineering, devised the Design Review 


Formidable as it sounds, the idea is simplicity it- 


Bechberget It's impossible for a_ project 


engineer to be completely up to date in all the engineer! 


ing disciplines that enter into the design of our products 
So we created 60 technical categories and selected experts 


in each as members of the review board. These men are 


responsible for keeping up with the state-of-the-art in 


At the layout stage, the needed specialists meel 


their field 


with the project engineer and advise him on the ade 


quacy of the proposed design—checking all phases: pet 


formance, cost and relial 
From its inception, the guiding philosophy has been to 


design responsibility and initiative with the 


keep full 
Recommendations of the board are 
Minutes 


engineer responsible 


in form of advice—not binding on the designer 


of the meeting, made for the record, serve as a reminde! 


for the designer when considering changes. “Pride was 


a problem at first,” concedes Bechberger, “Project engi- 


neers were leery of exposing their brainchildren to criti- 


cism from men who didn’t have ultimate design responsi- 


bility. Soon, though, everybody warmed up and now 


designers and specialists do a lot more consulting early 


in the game—and information exchange between de 


partments has picked up too.” There are other, more 


tangible results; serious design mistakes have gone down 
almost 70‘ and delivery dates on some projects have 
In addition, the 


DRB 


They reflect the 


art. @ 


improved by as much as 18 months 


checklists made up by the specialists for use at 
meetings are now used during design 


latest experience factors ind state of the 
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Radiation counts molecules .. . 


in this new pressure-sensing elen 
an air-data computer 


to get altitude, the counter can be 


modified to sense total pressure and hence air speed 


Irradiation of the gas sample induces a 


to the number of air molecules per i i 
Basic R & D trick—not revealed by Eclipse 


is picking off the voltage drop when this minute 


current is passed through a resistor Simplicity 


extended range are the main aavantage over 


diaphragn 
efea 


aneroid-type sensors—where 
upset by vibration, and hystere 
With no diaphragm, the new sensor 


and reliability to altitudes we 


What's 
wrong... 


closely as his idea for improving a 
is batted around the table. Design R 
this bring specialty men and project 
before the design is frozen. Since the 
in 1956, E-P ha 


with 14 men working over 


averaged one 


Flight control by analogy... 


is planned by computer engines 


search a new system on paper bef 


made. Another plus advantaae 


system are built, they can repl« 
computer setup. Before long, the 
flown”’ on the ground—as was « 


control system designed by E-P 


ent being inserted 


Now cesigned for static pre 


current progr 


balance 


; 





Why not this way?.. . 


asks a chemist from one of US Rubber’s 
operating divisions during a two-day technical 

symposium at the Research Center. His chal- 
lenge was triggered by the paper just pre- 
sented by scientist at the rostrum. Carefully 
planned by the host department, these sym 

posia are modelled after technical society . 
meetings. The papers presented, and the 
discussion they generate, form % vital com- 
munication link and source of ideas 


Ready, get set, go... 


Researcher in materials-testing lab will re 
cord tensile stress-strain curve at high temper 
ature for new synthetic-rubber formulation 
Test oven (upper right) holds material at 
temperature within 0.1 C. Specimen is 
rubber ring punched out of sheet stock 
rather than traditional tensile coupon. Ring 
specimen is stretched between pivoted pulleys 
—which rotate slowly during pull to equalize 
strain 


Rubber helps vulcanize rubber .. . 


in this lab-size version of bladder-type tire 
molder. Inner bag carries hot water under 
pressure to force tire casing against heated 
tread mold, and help vulcanize the tire 
Latest bag material is US Rubber’s resin- 
cured butyl HTB. Replacing sulfur as vulcan 
izing agent jumps max continuous operating 
temperature of butyl rubber to 350° F and 
improves resistance to heat-aging 





BOOTS for the river of words 


Technical symposia and resident scientists are just two techniques at US Rubber that 
speed communication between research center and operating divisions, 
and spot new-product ideas. 


that area 
M ost technical people these days wade hip-deep in a the division 
river of words flowing from a fast-paced technology and ing 
highly developed communications industry. And amid Over the 2 3 day per 
the swirl of ideas clamoring for attention, those of the higher R & D management 
fellow in the next office or out in the plant are often completely—a step which oft 
overlooked of thinking. Competition among 


How to help the new idea reach the surface and life wants to outdo the others 


giving encouragement Is a majo! problem for US Rubber fruitful symposium 


Co, with a central research laboratory in New Jersey Beyond the org: 
and operating plants in 18 states. Dr. Lee White, di sion men can move around 
rector of Research and Development, puts it this way their problems with cowork« 
“The scientist with his feel for the beginnings of physical way, the image of the Cent 
truth must, of necessity, be the real origin of new-product group is quickly dispelled 
ideas. Effective technical communication all through the Division-manager confer 
company should make a maximum number of clues department heads maintain 
available to him This. I feel. is the main organizational higher level Three times 
goal of an R & D department. This transcends massive ind his top stafl 
budgets, sparkling new buildings and equipment, uni group on activities 
versity atmospheres—the usual panoply of American he resident scientist 
R & D.” division sit in on these 
To implement this philosophy, Dr. White has adopted finished in one day of 
several rather unusual techniques—all based on primarily Rotating departmental presentatk 
oral rather than written communication among company Center itself stimulates 


scientists and engineers groups. For two days 
Resident scientists. usually two or more from each thetic fiber and rad 
of the operating divisions, do research at the central progress to the 
laboratory on their own division’s problems. “Cross explains its work 
fertilization of ideas is the result,” points out White and preparation is 
The division scientist gets a crack at more basic work make the best showing 
than he might on his home ground with the continual sort 
crises popping up—and the Center’s staff scientists get to siderable 
appreciate some of the practical aspects of materials re- Commerc 
search. Naturally, more equipment is available—but the team of senior s 
chief benefit to the resident scientists is the opportunity developments that show 
they have for mixing in a wider ranging technical com access to all divisiona 
munity.” quickly evaluate a n 
Technical symposia modelled after technical society mend further exploitat 
meetings—with formal agenda, papers, comment and dis men try to pick those 
cussion—occur throughout the year. Although the meet match division needs 
ings are organized under the watchful eye of Dr. Tom the Research Center 
Wilson, manager of the Center, he is quick to point out stantial reseal 
the do-it-yourself aspects of the idea: “Each department group insures 
at the Center organizes its own symposium. For example for want of eva 
when it’s the turn of the Synthetic Rubber Research of communication 
} 


group, they work up an agenda in cooperation with the division, which ser 


chosen operating division, covering latest advances in men.’ 
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PASSPORT TO-TOMORROW 


WHICH 

PRODUCT DESIGN 
for lowest cost 
reliability? 


R & D at Monroe Calculating Machine Co picks 
the right one with a new products evaluation 
committee, engineer “brainwashing,” design reports 


—and doesn’t forget life tests on every component. 


f there is One Outstanding devil besetting designers of 
business machines, it is how to get reliability without boost- 
ing costs beyond the average businessman’s budget. Such 
machines are not missiles (where reliability must be tops 
and cost is secondary), nor are they TV sets (where an 
occasional picture jump is tolerable because cost is low) 
But Monroe Calculating Machine Co a division of Litton 
Industries has bridged this design chasm with R & D 
methods bringing broadened markets.and increased sales 
Monroe 


has long built mechanical accounting and calculating 


It’s all part of a product-expansion program 


machines. It is now also producing the latest in common 
language machines 

To handle research and development for about $45 
million of annual sales, Monroe has created two staffs 
Actually 


there is some overlap between them, but the break is a 


mechanical research, and electronic research 


natural one—with mechanical research handling essentially 
low-speed designs, and electronics taking the high-speed 
problems. Arithmetic operations taking place in microsec- 
onds fall in the high-speed category, according to Monroe 

Because there is a natural. tendency in companies like 
Monroe for even R & D departments to become embroiled 
in day-to-day problems, both mechanical and electronics 
research have small groups responsible for advanced think- 
ing. In machanical research, it’s called “advanced research 
and development;” in electronics, the label is “advanced 
planning.” Both, however, have highly creative engineers 
intimately familiar with the number-handling problems 
of modern business. 

With their knowledge of market needs and the intricacies 


12 


Five and dime computer... 

is the latest Monroe special-purpose business machine. W T Grant 
Co wanted to sort out sales from 100 departments in over 600 
stores. Here, a development engineer holds the punched-tape 
record from just one cash register from one of these stores on 
a busy day. New machine, called Distributape by Monroe, sum- 
marizes these sales on the 6-ft tape shown at right, which later 
feeds to a mechanical printer for a readable record. Scanning 
photoelectrically at speeds up to 200 characters/sec, the com 
puter sorts out 1000 transactions/minute, will cover sales for 
25 stores in less than 8 hr 


of system logic, these applications engineers research a 
new machine on paper—trying to make it do as many 
forseeable jobs as possible This adds sales flexibility but 
runs head-on into the project engineer’s responsibility: low 
cost and reliability. These two engineering groups resolve 
their differences, and come up with a proposal fully docu- 
mented as to approach probable cost, design obstacles to 
be overcome, and a rough market potential 

[his kind of teamwork requires men with creative 
and inventive turn of mind. William Burkhart, manager 
of electronic research, defines this mentality ‘l want a 
man who can take my solution of the problem—on which 
I may have spent a day’s thinking—and come up with a 
demonstrably better way of doing it after a few weeks o1 
months of study. If he comes back and says my idea is 
best, he’d better be sure he’s looked hard at all the alterna- 
tives.” Put another way by Nat Wales, manager of the 
mechanical department’s advanced research group: “A 
mature inventor is one who can have his idea killed grace- 
fully, and still have the tenacity of mind to come up 
with a better one.” 

One way to encourage creative thinking is to give the 
engineer time of his own to work on projects dear to his 
heart. Monroe allows time for this, and delicately suggests 
the work have some relation to Monroe’s problems. Ex- 
plains Burkhart, “We hope our men are enthusiastic enough 
about Monroe’s product to keep their projects related to 
it. Thus far it’s worked out fine.” 

Capping the initial efforts of either research group on a 
rough proposal for a new machine is a formal presenta- 


tion of the idea to a new-products evaluation committee 
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On the bench... 


new memory-drum coatings, magnetic heads and circuits 
are researched before life-testing. On each such com- 
puter building-block, Monroe R & D engineers must 
prepare a design report justifying each part used, its 
purpose and limits of operation. This step keeps the 
design engineer from misapplying the newly researched 
component, and adds to product reliability 


Chaired by the president, and serving to advise him in 
reaching a decision, the committee has these members 
product planning manager, marketing manager, controller, 
both research managers, production manager, and the heads 


:ccounting and calculating machines 


of sales tor both 
Here, the scrutiny is intense—and many a proposal has 
failed to reach the design stage and full project status 
Meet- 


ings are held only when requested by R & D to consider 


because of inadequate preparation for such debate 


a specific proposal, or called by the chairman to talk out 
new market need that looks promising for Monroe 
Getting new engineers to recognize and accept a differ- 

ent set of objectives is a big obstacle in the struggle for 

low-cost quality products. Habits and attitudes learned 
in One industry are not always useful in another, and are 
hard to shake—even among highly creative men. Says 

Burkhart: “We have to ‘brainwash’ our incoming engi 

neers: missile men must be more cost conscious, TV and 

industrial-electronics men must think more about reliabil 
ity. Take switches for instance. We had a new man rate 
one switch much higher than another because, on life 
test, it fluttered a bit but kept working—while the othe 
switch stopped cold. It took a while to convince him 
that, for us, it’s better to have the computer not work at 
all than have it make one mistake a week 

Reliability in components—whether linkages or circuits 

is the second most critical step to quality, after en 
engineer reliability has been achieved Business-data 
processing equipment, both mechanical and electronic 
depends heavily on the building-block concept in design 


In the electronics research department, for example, new 
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Why did it fail? . . 
Development engineers roll 
prototype desk-calculator mechanisr 


was timed too closely in a multiplica 


} 


circuits are researched by a separate group w 


advice from Advanced Planning on the kinds o 


business machines must perform five 
top reliability at minimum 
circuit must justify in 
used therein. For each 
ind limits of operation 
sembled circuit must be cle: 
engineer will Know precisely how fa 
new building block when designing a née 
life testing for at least one makes 
formance levels more than paper est 
But life testing doesn’t solve all 
Burkhart adds these words of caution 
building blocks have proved out 
engineer 1s tempted to assume that 
blocks are the ones to use 
though conditions may be 
that part-performance limits be 
the engineer can quickly reexamine 
fits the new situation. He then 
choice as before This system 
ness machines are intricate and 
choices if the natural instinct 
is followed indiscriminate 
As a final thrust in the qua 
roe tries to encourage its R & 
be critical of their own des 
constructive criticism from otn 
[ry writing a final project repor 


of places where you could ha 





PASSPORT. TO-TOMORROW 


Yesterday... 
COMPANY ieee ncn ss 


in the hills of New Jersey—members of the American 


Rocket Society test a 1940 rocket engine of about 200-lb thrust (unaware that the Germans 


GROWS ... 
and splits its R & D 


Reaction Motors had to pioneer its own way with rocket 


engines. That's over now—the company has gone on to 
separate research from development—and mobilizes 
planning teams who can see tomorrow’s rocket needs 


while meeting the sales demands of today. 


Behind the Space Age rumble and roar of rocket engines 
in the concrete test st at Lake Denmark, NJ. lies 
1 down-to-earth story « how the Reaction Motors Di 
of Thiokol Corp marshalls brainpower and sells it at 
profit. The story shows adaptability 

Reaction Motors’ successful growth came from pio 
neering rocket-engine designs for the armed services 
during a period of technical adolescence—a period of 
many imponderables and ftew guideposts. But now the 
picture is changing—and with it Reaction Moiors’ method 
of attack. It can focus on its long-range goal—building 
rocket hardware in quantity 

This is because the propulsion industry has matured 
rocket engines can be designed and built to customer 
specifications in reasonable time and at reasonable cost 
Engine companies like Reaction thus become less depend 
ent on the ability to conduct research as an integral part 
of an engine-development contract. At Reaction Motors 
this has led to redefining the research function and _ its 


relation to engine development 
Here are some of the techniques devised to implement 
this reorganization within the company’s traditional income 


pattern of contractual R & D 


14 


were already flying experimental ballistic missiles with much more powerful engines 


these early enthusiasts went on to form Reaction Motors Inc 


Four of 
with US Navy encouragement 


Technical activity is separated into two departments 
Research and Engineering he guiding philosophy is that 


research and project-development work differ in thei 


controlling criteria—time and breadth of study of a prob 


lem, for example—so that each can best meet company 


objectives if its operations and planning 


with its nature. Starting with a rough definition of re 


are consistent 


search as exploration of the unknown, Dr. Edward Sey 
mour states the objective of his research department 
this way We aim to provide advanced technical capa 
bility in individual rocket powerplant problem areas priot 
to a commitment by the engineering organization to de 
velop and deliver a new engine. By having research re 
sults available in usable form at the time a proposal is 
made, we can offer a more attractive solution to the cus- 
tomer’s needs than that offered by our own competitors.’ 

To stay a full time-cycle ahead of project development 


work, the amount of research called for by active projects 


is held to an absolute minimum. The only exceptions are 
where an unforeseen technical problem of some magni 
tude is encountered as the project unfolds. The research 
department then conducts the work with close attention 
to project need This way,” says Seymour, “Engineering 
can concentrate on the shaping and integrating of com 
ponent techniques into a successful powerplant, and Re 
search can be free to explore technical problems whose 
solution will help design propulsion units that are one to 
five years away 

Chis approach requires a careful definition of research 


Reaction Motors recognizes three levels, two in the “ap 
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CES" Pete * Metee 
Today... Tomorrow. . « 


the “count-down” is a household word—and advanced powerplants, like rocket control, and possibly even rocket propulsior 
the 50,000-Ib thrust X-15 engine blasting off here, are being readied to may depend on present research in magnetic field 
take man into space. Test stand shown here was designed by Reaction theory. Here, a tiny 2-oz-thrust research engine probe 
Motors to simulate any altitude likely to be encountered by the X-15. First ion concentrations in high-impulse propellant re 
fully powered trials of the new test vehicle are due in mid-1959 actions and how magnetic fields affect them 


plied” category; the other, basic research, In the first of technical personnel and the creation of planning staffs 
applied group are problems encountered on past and on both engineering and research departments. Says Sey 
present development—nozzle materials, for example—the mour: “Probably as many contracts come about through 
solution of which will enable the company to compete our own men spotting a problem that fits our R & D 
successfully on future contracts. The second applied cate- capabilities as come down the pipeline from prime con 
gory covers studies related to rocket propulsion, but tractors or the armed services.” Engineering has a Tech 
where the impetus comes from the outside organizations nical Planning group whose personnel range from th 
Here, Reaction’s current research on the influence of ions weapons contractor all the way to the services where the 
on rocket combustion, sponsored by the Air Force Office original weapon mission is conceived. By presenting paper 
of Scientific Research, is a good example. Basic research, studies on recent new techniques to their opposite numbers 
the third group, is defined by Seymour this way: “The for example, these men help stimulate thinking that often 
search for new knowledge where the sole motivation is the coalesces into new-development ‘contracts. Research has a 
desire for greater understanding of scientific and engineer- similar team called Marketing and Long-range Planning 
ing phenomena. An example here would be our current with its ear to the research terrain, Taking preliminar 
efforts to understand what makes certain propellant chemi- results from some company-funded project, these men 
cals unstable, particularly at the higher temperatures.” meet with outside funding agencies like ONR and WADC 

Research costs money, and it’s one thing to organize elicit proposal requests for further research, prepare and 
Research separately from Engineering and another to present the proposal, and follow up during negotiation 
finance it that way in a company selling more brainpower Once the 


than hardware. In this situation, there are three basic 


contract has been landed, one of the more 
serious organizational problems is how to 

sources of capital: direct research contracts unconnected managers from burdensome 
in any way with hardware development; supporting re more 
search assignments peeled off from existing development Problems of planning facilities, procuring equipment 
contracts; and company funds. This last source breaks shifting manpower 
down into two categories: funds for research aimed at inventive fires in 


idministrative de 


creative work can go forward and on sch 


as the job progresses have kille | 


1 


many a manager’s breast. One so 
establishing technical capabilities for the next cycle of being tried at Reaction Motors is to assign these fun 


development, and overhead funding for pioneering re- to two operations 


groups, one for research and « 
search. 


engineering. These groups also assist the two di 
In pushing annual sales from $5 million to $30 miliion in monitoring progress of work against il 


origin 


since 1952, heavy reliance has been placed on mobility of cost and time. § 
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PASSPORT TO TOMORROW 


Power-takeoff housing .. . 


for jet engine 


s investment cast in one piece to replace 
complex weldment at left. Investment casting this 
part surmounted two basic casting problems: intricate 
coring and heavy bosses next to thin sections. These 
two parts weighed the same, but casting was 40% 


cheaper than weldment 


R&D 


Austenal Inc . newest division of Howe 


Sounds Corp... sells new ideas to capture 
new investment-casting business. This way, 
it has boosted its share of business in an 
industry currently struggling with limited 


markets and surplus capacity. 


New casting process... 


straddies the gap between shell molding and investment 


casting Called an investment match-plate process by 
Austenal developers the new t schnique yields parts 
close to investment-casting quality at costs cpproaching 
conventional sheil-molding. Match plates are made from 
investment refractorie without organic binder—so can 
be poured hot directly after firing With inert molds, 
metals like low-carbon steels can be handled which 
tend to give trouble in conventional shell molding— 
where molds contain organic binders. Higher pouring 
temperatures permit thinner sections to be cast. Costs 
are below investment castinas because expensive wax 
pattern is sidestepped and new molds are easier to 
make. Shown above are match plates for a gate valve 


body, cores and original pattern 


Turbine blade cluster... 
red-hot from firing oven, is spotted in place for flip-flop 
pouring from indirect arc crucible. Investment mold is 
made by dipping a cluster of wax blade patterns into 
slurry of refractory powder, and sifting coarse powder 
over the wet cluster. Firing then sets the refractory mold 
and melts out the wax pattern. After casting, blades 
are cut from the headers, inspected by X-roy, Zyglo 
and ultrasonics and then polished 
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IS a product too! 


W hen an industry has limited markets and excess ca- 


pacity, competition can get pretty rough. That’s why even a 
specialist in the precision investment-casting industry like 


} 


Austenal Inc felt it had better do something two years 


ago to preserve its 


position 

[hat’s why it centralized its R & D activities, sparking 
a two-pronged attack that has uncovered several innova- 
tions in and boosted bus! 


precision-casting technique 


ness for Austenal’s operating plants as well 

In centralizing, the first aim was for more sponsored 
development projects from outside firms. One good way 
with R & D 
Explains Al 


rector of research: “One commodity the casting business 


to expand business is through contact per- 


sonnel in customer companies Valbot, di- 


has plenty of is ‘trouble-—especially with performance 


requirements advancing so quickly. Yet casting is the most 


efficient method of distributing metal. By demonstrating 


ibility to solve sticky casting problems, on an orderly busi- 
ness basis through sponsored projects, we establish an 
identity that extends our manufacturing plants and brings 

Austenal’s R & D 


to these sponsored projects. 


in business.” A substantial part of 


effort goes 
4 second area of concentrated R & D activity is new- 
process development, on which the company 

Part of 


investment-casting 


spends i 


major proportion of its research effort this goes 


to improving the basic process, the 


{ 


rest into distinctly new techniques that will most oO 
Talbot 


known 
different re 


give 


the quality of investment casting—but at less cost 


makes an point 


} 


interesting here: “It’s not well 


outside the industry yut there are many 


finements within a given investment-casting system. We 


concentrate on lost-wax methods. but we have develops d 


sub-techniques 


many from which we select one depend 
To help 


processing R & D section is 


that 


ing upon part shape, alloy specified and so on.” 


ry ' he t 
develop these twists 


Austenal’s 


chemical and anlytical study 


involved: refr 


backed up by groups 


the many materials actories, binders, waxes 


ind the alloys themselves, though the depart 


ment does lloy development of its own. These two 


groups als ni f the trouble-shooting research 


required by the operating plants, and help shake bugs 


out of new pi is they move into production 


Sponsored development is a bit unusual in the metals 


fabrication industry. However, costs are high in the in 


vestment casting field and there are variables 


specification 


Austenal, 


many 
who di- 
that 
“We find that when 


from shape to alloy John Preston 


this activity for cites some reasons 


rects 


make this approach highly desirable: 


customer sponsors a project he tends to define the 


he follows the project more closely 


excellent lhaison with his research 
people.” 
This 


= ey 


results. The 


dovetai Preston’s philosophy 


irmly be levelopment under pressu 


sets best firm, agreed-upon 
of him problem 


deadline ahead 
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quickly and 
In practice, this 
engineer work o 
each step alloy 
coring, design of 


“Schedu 


work out 


so on 
always 
project 
sponsor is happy 
ahead on a pla 


its fa 


share of a 


New-process 
Talbot terms if 
well to the sche 
quist, process 
pressure is 
little pressul 
ment carries 


usually meat 
So we ha 
reaction 


When 


SNOWS 1eS8S 


engineer can indle 


dule approach. Nonetheless 


deve 


tendency to hedge lecisions 


means that Preston an 


ut a schedule assigning 


study selection ol pi 
cluster, invesement 


\ 
1OnNs 


ing development 


ncedes Preston, 


several jobs once 
| , 1 , 
pecause 1 KNOWS the WOTK 


nned basis and 

ttention 

development 

lend itsel 
Stan 
t} 
tt 


plied doesn't 


manage! igrees ial 

researcn ‘I do find 
harder! My d 
development 


r ‘ | nn! ti r) 
commercia ipplecation. 


customers ind 





PASSPORT. TO TOMORROW 


_ 


R&D 


Austenal Inc . . . newest division of Howe 
Sounds Corp... sells new ideas to capture 
new investment-casting business. This way, 
it has boosted its share of business in an 
industry currently struggling with limited 


markets and surplus capacity. 


New casting process... 


straddles the gap between shell molding and investment 
casting Called an investment match-plate process by 
Austenal developers, the new technique yields parts 
close to investment-casting quality at costs approaching 
conventional shell-molding. Match plates are made from 
investment refractories without organic binder—so can 
be poured hot directly after firing. With inert molds, 
metals like low-carbon steels can be handled which 
tend to give trouble in conventional shell molding— 
where molds contain organic binders. Higher pouring 
temperatures permit thinner sections to be cast. Costs 
are below investment castings because expensive wax 
pattern is sidestepped and new molds are easier to 
make. Shown above are match plates for a gate valve 


body, core ind original pattern 


Power-takeoff housing .. . 


for jet engine is investment cast in one piece to replace 
complex weldment at left. Investment casting this 
part surmounted two basic casting problems: intricate 
coring and heavy bosses next to thin sections. These 
two parts weighed the same, but casting was 40% 


cheaper than weldment 


Turbine blade cluster... 


red-hot from firing oven, is spotted in place for flip-flop 
pouring from indirect arc crucible. Investment mold is 
made by dipping a cluster of wax blade patterns into 
slurry of refractory powder, and sifting coarse powder 
over the wet cluster. Firing then sets the refractory mold 
and melts out the wax pattern. After casting, blades 
are cut from the headers, inspected by X-ray, Zyglo 


and ultrasonics and then polished 
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is a product too! 


W hen an industry has limited markets and excess ca- 
pacity, competition can get pretty rough. That’s why even a 
specialist in the precision investment-casting industry like 
Austenal Inc felt it had better do something two years 
igO tO preserve its position 

[hat’s why it centralized its R & D activities, sparking 
1 two-pronged attack that has uncovered several innova- 
tions in precision-casting technique—and boosted busi 
ness for Austenal’s operating plants as well 

In centralizing, the first aim was for more sponsored 
development projects from outside firms. One good way 
to expand business is through contact with R & D per- 
sonnel in customer companies. Explains Al Talbot, di 
rector of research: “One commodity the casting business 
has plenty of is ‘trouble’-—especially with performance 
requirements advancing so quickly. Yet casting is the most 
efficient method of distributing metal. By demonstrating 
ibility to solve sticky casting problems, on an orderly busi- 
ness basis through sponsored projects, we establish an 
identity that extends our manufacturing plants and brings 
in business.” A substantial part of Austenal’s R & D 
effort goes to these sponsored projects 

A second area of concentrated R & D activity is new 
process development, on which the company spends 
major proportion of its research effort. Part of this goes 


to improving the bi investment-casting 


| srocess, the 


I 
rest into distinctly new techniques that will give most of 
the quality of investment casting—but at less cost. Talbot 
makes an interesting point here: “It’s not well known 


but there are many different re 


outside the industr 
finements within ; n investment-casting system We 
concentrate on lost-w methods, but we have developed 
many sub-techniques from which we select one depend 
ing upon part shape, alloy specified and so on.” To help 
deve op hese twists, Austenal’s processing R & D section is 
backed up hemical and anlytical groups that study 
the I ‘rials involve ractories, binders, waxes 
iemselves, though the depart 

development of its own. These two 


} { r hla 5 receparct 
nuch of the trouble-shooting research 


he operating plants, and help shake bugs 
cesses as they move into production 
Sponsored development is a bit unusual in the metals 
ion industry. However, costs are high in the in 
vestment casting field and there are many variables 
from shape to alloy specification. John Preston who di- 
rects this activity for Austenal, cites some reasons that 
make this approach highly desirable: “We find that when 
1 customer sponsors a project he tends to define the 
problem more clearly, he follows the project more closely 
and we establish excellent liaison with his research 
people - 
This dovetails nicely with Preston’s philosophy of 
R & D: “I firmly be that development under pressure 


gets best results I 1g ‘r with a firm, agreed-upon 


deadline ahead of hi ; » the heart of the prob em 
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REPORT ON THE COPPER METALS: 


“9 What are todays 
Y design possibilities? 
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Design possibilities with the copper metals are as varied as 
these metals themselves. The forty-two industry standard 
alloys and the hundreds of special copper alloys offer com 
binations of electrical, thermal, chemical, structural, joining 
and finishing properties which are more valuable in this day 
of rigid performance specifications than ever before 

Today, most parts must meet several material requirements 
Even a fastener, in addition to strength, may need corrosion 
resistant and high-finish properties. A supporting member 
may also have to conduct heat. Efficiency calls for materials 
versatility. And versatility calls for the copper metals. Al 
though used since 7500 BC, copper is being re-examined as a 
new material with design possibilities that have scarcely 
been tapped. Here are some of the problems, and some of the 
properties that have special meaning at this time: 


Design Problem — Heat pump condenser 


Che tube-in-tube condenser in a Typhoon Heat Pump must 
transfer heat between the ground water and the recirculating 
refrigerant. Corrosive sodium and sulphur compounds are 
dissolved in the ground water. The refrigerant, being highly 
volatile, must be confined in a leakproof system. The house 
air must be heated in winter and cooled in summer by pass 
ing over heat-transfer coils. The design requirements, then 
include corrosion resistance, heat conductance and imper 
meability to the refrigerant. These requirements are met by 
three forms of copper. The ground water is contained in 
Admiralty Brass because of its excellent resistance to salt 
and sulphur corrosion. The refrigerant is contained in com 
mercially-pure copper because of its density and the im 
permeability of its soldered joints. The air coil is a tinned 
copper fin soldered to a copper tube for maximum heat trans 
fer at a realistic cost 

The good heat conductivity of copper and Admiralty Brass 
is, of course, important. But the conductivity of the metals 
themselves would be of little use if they did not also resist 
corrosion. The reason for this (besides durability) is be 
cause a heavy layer of corrosion products would severely 
reduce transfer efficiency 


TYPHOON HEAT PUMP CONDENSER SECTION (shown actual size 

Heat exchange between ground water and refrigerant is accom 
plished in this unit The corrosion resistance and high heat 
conductance of the copper metals used are vital to efficient opera 
tion. Drawing at bottom shows the complete cycles schematically 
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COPPER COILS being installed on 
of the Organic Moderated React 


As with any piping svstem, impact and tensile strengths of 
the groundwater tubing are also important. Slight shifts in 
the substrata can produce heavy stresses. Admiralty Brass 
as manufactured for this tubing, develops a tensile strength 
of the order of 45,000 psi. Many copper alloys are even 
stronger. The high-zine brasses, nickel silvers, beryllium 
copper, the silicon bronzes and the phosphor bronzes can be 
pro essed to prov ide tensile strengths of the order of 140,000 
psi for hard-drawn wire. Strengths, of course, vary with 
temper. The graph above illustrates the range of strengths 
for Admiralty Brass 


Design Problem — 
Preheating for atomic reactor 


The induction heating coils used in the Organic Moderated 
Reactor Experiment, a nuclear power project operated by 
Atomics International, a division of North American Avia 
on, Inc., for the Atomic Energy Commission, keep the 
organic moderating compound in a fluid state during re 
actor startup and shutdown. The necessary high tempera 
tures are generated by eddy currents in the reactor tank 
[he design requirements for the coils were high electrical 
conductivity and good high-temperature characteristics 
Oxvgen-free, high-conductivity copper was the answer. Its 











freedom from impurities assures high conductivity and 
guards against high temperature oxidation and scaling 


Design Problem— Yours FINISHING REQUIREMENTS. Th« 


are widely used in ornament 


The combination of properties that you need for today’s 


plating and finishing as we 
multifunction design requirements can probably be found 


: new fine-grain brasses otter 
among the copper metals. The copper industry will help you cal high finist 


find it. The Copper & Brass Research Association, 420 Lex 
ington Ave., New York 17, N. Y., will welcome your inquiry " 


The picture ibove 


THERE'S A NEW FRONTIER IN... 
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NEED PRODUCT 


DIVERSIFICATION 
FAST? 


Expand R & D and sell technical service to your customers. 


Sandwich adhesives .. . This is the approach that helped Rubber and Asbestos 
for sandwich panels give high-temperature strength to Corp add nearly 500 industrial adhesives to its product 
aircraft structures. Here, technician peels away 
polyethylene sheeting from one side of recently developed line in 10 years. 
epoxy film adhesive designed for 500 F. Glass cloth i 
carrier for tacky adhesive, and reinforces 
the joint too. Films like this are currently expensive, being used so 


far only with structures where temperature i | - , 
n the bustle of post-war 1945, Rubber and Asbestos Corp 


\ 


the prime factor—like the phenolic-impregnated glass 
faced a problem. Wartime design has sparked much inter- 


honeycomb core in foreground 
est in adhesives as structural fasteners, but R&A’s sales 
had been moping along at about the same level for the past 
eight years 
he solution, which multiplied sales 10-fold in as many 
years and promises to further quadruple them by 1965 
Expand R & D activity and place it close to the customer 
for quick diversification of the product line. Devised by 
a young management team brought in 10 years ago, this 
close-hauled technical service program has pushed the 
company into every major type of industrial adhesive, and 
has added some 500 formulations to the roster—some of 
them “first” in the field 
Key to this kind of operation Is a technically trained 
sales force with easy access to R & D, and backstopped by 
thorough market research. “We train our salesmen in the 
lab,” says George Stanton, technical service man 
“and their problem reports from the fieid are 
mal requests for development work. These men are mostly 
adhesive chemists or chemical engineers, and know what 
facts the R & D men must have to get started. With 
these facts, plus the timing desired by the customer and an 
estimate of his probable consumption of the new adhesive 
we set a research priority and go to work 
Leadweights and clothesline... About 70 of R&A’s new formulations are devised 
from specific problems posed, through technical sales, by 


maintain roller tension on this lab rig for turning single companies. Another 20% are sparked by recogni 
_out experimental film-type adhesives. Upper roll is glass tion of industry-wide bonding problems, usually by sales, 
cloth, middle roll is polyethylene film—with second polyethylene ' : ' , 
lab or market research, A good example is the company’s 

roll on back side. Technician starts three 
; series of epoxy-based adhesives for aircraft honeycomb 
layers onto winding roll after passing them through ; 
. » ‘re y ) o » hb . st ie 

metering rolls (not shown). Partially cured adhesive is structures Here, igh tooling Com mm some razed _ 

> e . . t to | » » 

poured on glass cloth just ahead of tures created an industry-wide market for adhesives as an 
nip-rolls, so that adhesive is forced into cloth and strippable alternate fabrication method 


protective facings are fixed in place Future markets uncovered by market research or future 
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Adhesive dispenser .. . 


banishes bat 
epoxies, speeds 
production iten 


cover being 


needs of a current market accounts for another 5 of sions has be 


R&A’s new products Here’s where the real risk comes supper < 
in,” declares Martin rover, technical manage! “Just evening.’ 
how far ahead « sack should you Zo with R & D? Such d 
For example, in making the next move from our 250-1 1g adhesives 


series epoxies we jumped to the 500-F level, and R & D tomer when he 


devised a modified epoxy tape adhesive that’s truly differ 
ent. But aircraft honeycomb isn't being produced for this 
temperature quite yet We think we've timed it about 
right, but if not—the competition ‘cashes in on our re 


search! The other 5 otf R&A’s new adhesives 
idaptations of existing ones for other industries 

R&D operating on a technical service basis has other 
headaches too. As Grover puts it In developing new 


materials adhesives in our case, to meet highly diversified 


customer needs, you must be prepared to engineer the 


means for applying your own product For example 
catalyst-cured epoxy adhesives have revolutionized struc ive environm« 
tural bonding—but their potential has not been realized ireas Where thes« 


because their fast-curing characteristic necessitates batch ng conditions 
production methods. To lick this, we finally came up with Basic reseat tivities cal 


a dispensing machine that accurately meters out the com trition in a high sales-oriented R & D 


So to expand markets for our combat this, R&A has space set asid 


ponents at any desired rate 
adhesives, we had to get into machine design : i rlain amount of 
Exchange of technical information is not too difficult cerning this kind o 
within a small company like R&A. Nonetheless, it’s an foo often. when 
important facet of any R & D activity. Grover finds that research, it expects 
a monthly meeting of his technical personnel gives him the technical breakthrou 
cross-fertilization of thought he seeks The whole stafl tion of simplifyins 
trom managers to technicians, spends the day talking over is well Here’s 
new techniques that have been evolved since our last hesives based on 
meeting, new ideas from the literature of surface chemistry rials, expens 
development obstacles that seem insoluble, and so on that you can 
Everyone is encouraged to speak up—even though his may compet 


contribution may seem minor The response to these ses horse sel 
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PASSPORT TO“TOMORROW 


THREE STEPS 10 
NEW PRODUCTS AND 
SHORTER LEAD TIMES: 


At Walter Kidde & Co 


specialists 


. pneumatic-system 
. A New Products Department spots 
unusual ideas, Research breadboards them, and 
Development designs the prototype . . . with 
Engineering qualifying components as design 


progresses. 


F vem pneumatic pressure vessels to missile radomes seems 
i long step for any company, but the Walter Kidde Co has 
wrung just such virtuoso performance from its siaff by an 
imaginative combination of exploiting intracompany talent 
and keeping a sharp weather eye on needs of the aircraft 
ndustry 

A common thread, literally, runs through Kidde pressure 
vessels and radomes. .It’s fiberglass yarn, plus considerable 
experience in textile-machinery design. Says Dan Mapes 
soft-spoken general manager of Kidde’s Engineering & Re 
search Div, “When you know a lot about a technique—like 
handling yarn at high speeds, and you have a burning need 
for a product—like a lightweight pressure vessel for air 
craft pneumatic-control systems, an R & D department 
that’s wide awake should be able to meld the two into a 
potentially profitable product.” This is just what hap 
pened. After much blood, sweat, and tears, Kidde engi- 
neers came up with its now-classic spherical pressure vessel 

formed by winding filaments of resin-impregnated glass 
yarn around a rose-metal mandrel 

Extension of the principle to radomes came when a 
sharp-eyed Kidde research man visiting various aircraft 
Manufacturers suggested the winding technique as a way 
out of troubles with current glass-reinforced plastic ra- 
domes. Actually an electronic window, a radome must be 
uniform in thickness and properties throughout—or the 
radar signal passing through is distorted. Developing a 
wound-fiber radome required the tangential thinking that 
best fits manager Mapes’ favorite definition of research: 


“Doing what you have to do when you find you can no 


22 


Drawing glass threads together... . 


is first step to any plastic structure reinforced by 

winding. Here, threads are kept dry by heat lamps, 
collected and twisted as they pass opening at right. Twisted 
strands will then run through an epoxy-resin batch prior 

to winding on a mandrel 


longer continue what you have been doing 

To exploit new-product ideas like this one, Kidde last 
year reorganized its Engineering and Research Division to 
include a new-products manager reporting directly to 
Mapes, who points out: “New products that are basically 
different or original come from, we find, R & D people 
not salesmen or customers. So you've got to have a sym- 
pathetic ear for the man who wakes up one morning with 


t 
the hot idea. This we have in our new-products manager 
who eagerly scans the brief idea reports drawn up by idea- 
struck engineers. These reports state concept, plus the 
originator’s views on possible markets for the product 

“New Products then explores market potential further, 
possibly talking with a few customers in the process. This 
has its limitations, though, especially where markets are 
not recognizable. Still, we don’t bury an idea just because 
the market is hard to identify. We review it in each of the 
technical departments relating to it in any way—elec- 
tronics, pneumatics, metallurgy and so on 

“Promising product ideas are then ‘breadboarded’—that 
is, reduced to practice using components at hand. This is 
one function of our Research Dept. With a successful 
breadboard model and a promising market study, our 
Development Dept is ready to midwife a prototype—with 
the assistance of Engineering Operations, under whom are 
centered the model shop and prototype fabrication.” 

Much of Kidde’s R & D is on a contract basis for the 
iviation industry where lead times are traditionally short 
If the new product has been brought along on a speculative 


basis until a specific need can be generated, little time 
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Like a ball of string... 


pressure vessel for aircraft pneumatic system is wound 
on a spherical mandrel. Arm carrying resin-soaked glass 
string rotates one way, mandrel the other way on its 
axis. For uniform properties in all directions, axis moves 
from horizontal to vertical and back several times during 
winding cycle. Mandrel is low-melting-point alloy, melts 


out during oven cure of the vessel 


Radomes... 


are the latest twist in thread-wound structures. Here, 

a conical-shaped radome some 15 ft long is started on a specially 

constructed machine that follows mandrel profile as impregnated thread feeds 
over rollers. Paper protects machining head used for finish cut after 

mandrel, with its wound radome, return from 

curing oven nearby. Technique, which gives close control over wall 

thickness for optimum radar wave transmission, is also being studied 


for missile rocket casings and nonsymmetrical radomes for fighter planes 


problem exists. But in contract work, every organizational lranslation of the prototype 


manutactured at reasonable cost 1 


t ¢ 
with R & D sitting 


come up that might affect performance 


device is mustered to speed up prototype completion and 


start of manufacture. The talents of the chief test engineer Engineering Dept 
provide one such device 


than R & D, 


qualification tests on the final product for 


issigned to the Engineering Dept 


rather his normal duties are to perform ings must clear with R & D, however 


Kidde’s cus 


a fast development project, however, he 


operating specifications al! 


tomers. During times or new and complex 


Started using 


Manutfac 


Development Dept early in 


tests the various components of facturing be 


Several 


might be checked out here for 


a prototype as it is being 


designed alternate solenoid valves, for example, qualified man from 


reliability and capability 


lesting all components concurrent with design of the pro- prototype along with the 


totype does more than save time, according to Mr. Mapes Mapes, “the first model 


“Cost of debugging is often 10 times the cost of production man in the \ 


the idea to the 


getting 


‘breadboard’ stage—and this ratio is and out—and has anticipated 


climbing steadily as environmental barriers stiffen and face. Time is saved, and that momentar\ 


reliability margins are cut on newer products. For us, any manufacturing organization 


production numbers are low—300 items would be a large ings drops on the desk is quick 


order. As an engineering job-shop, then, every completed 


the first time. By 


product must work as specified testing 
as we develop, we get closer to this goal 

There’s a psychological plus, too, in this arrangement 
We get around the common mental roadblocks to inven- 
tion the fellow who always says: ‘It isn’t practical—it 
hasn't been done that way—it won't work’. By getting the 


exactly 


testing boys on the job early, we soon find out 


what will and won’t work, and why. If component testing 
determines existing parts won't do the job, then we know 
we have to design our own approach 
Either 


laziness or prejudice.” 


or change ou 


way, hard fact makes the decision—not mental 
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NOW: Higher strength costs you less! Specify TENZALOY*, the self-aging aluminum 
alloy that needs no heat treatment! TENZALOY is a corrosion resistant aluminum alloy that ages 
at room temperatures, gives high strength properties superior to those normally obtained only by 
solution treating. quenching and artificial aging. And these properties are stable, proved by con- 
clusive test data taken over a ten year period. No special foundry techniques are required. No 
fluxes. Castability is excellent with sand cast and plaster molds, and many permanent molds. 
TENZALOY will not“ grow”. It takes a brilliant polish and anodizes clear white. Write for TENZALOY 
Bulletin No. 103 or call one of Federated’s 22 sales offices. Federated Metals Division, 120 Broadway, 


New York 5. In Canada: Federated Metals Canada, Ltd., Toronto and Montreal. 


FEDERATED METALS DIVISION OF 


2 
— 


‘ 


2 


C) 


*TENZALOY (is one of a complete range of Federated aluminum casting alloys. These and hun- 
dreds of other quality controlled non-ferrous metal products are produced in the 11 plants of the 
Federated Metals Division. 
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Need Equipment for Rapid 
Reproduction of Braille 


New Yorx—Wanted . a device the Brailk 
vorking on the punched tape princi- light cardboard of high flexibilit 
ple, for reproducing Braille. This would The print-out hard copy will 
esult, of course, in a faster method of — prepared in two forms for tw 
furnishing blind people with text ferent types of machine 

books and literature, the demand for 1) Continuous roll with horizontal 
vnich cannot now be met by existing _performations after a predetermined 


facilitic With all the techmques number of lines of writing. ‘This would 


l vritten hould 


ailable today for rapid reproduction be used for typewriter-like print-out, 
f printed matter, making one or two for light duty. The equipment shot ld 
pies of a page of Braille still requires have a functional approach like th 
manual “retyping.” Friden writer 
The US has 100 national agencies 2) Continuous fan-fold simila 
for the blind that would like to hear IBM, with sprocket-controlled 
from anyone interested in designing of the same weight as (1 Th 
uch automat equipment, or who be used for heavy duty print-ou m Titan launcher . 
has an idea how it might be designed ilar to the IBM 400 serie Developed by American Mact 
One man, Edward Flamm, of New Both pieces of equipment woul Foundry Co, this underground laut 
who originated this idea, and quire added print-impact strength du system will serve the Air Force in 


. tinental ballistic missile, Titan. Elir 
irked wi vari of the to Braille impressions 


efforts ment would have a worl 
needed Already there 


) y " ' 
ing Braille US who do Braille yi if taining remote-controlled electronic che 
nsing mech- number of users of this equipmer 


conventional above-ground gantry sy 
AMF approach consists of an undergrou 


silo with interconnected service area 


out equipment Desian being installed 


eft to right. else where in the vorld ire iegion Vandenberg AFB near Lompoc, ¢ it 


unig € 


a pr¢ 


Red Engineer Education Keyed to Soviet Needs 


Ursana, I11 i ngineering edu 
n the USSR is high quality and 
pulously tailored to the need 
planned econo1 


iS mad Va 





US engineering edu 

from a three-week st 

cation under spoiiso 

Society for Enginee 

National Science 

Present Soviet lans, the 

reported, call for 350,000 profe 

graduates—engineering 

icine, languages, etc.—each yea 
Ultrasonic welder... the next seven Projected engineering Slate ‘60 Automatic Control 
A 2000-watt ultrasonic welder with 4-kva grads have been boosted 90 VEI ° 
output has been designed by Aeroprojects, goals for the past seven yea Ches Confab in Moscow 
Inc to simplify assembling aluminum truck targets are based on requirement I New Yorks | 
bodies. Aeroprojects officials say their expanded industrial capacity, need f Internat 
device will weld aluminum of thicknesses 
that normally require a spot-welder of 
150 kva capacity. However, joining carbon 
steel is still a job best accomplished by : 
resistance spotwelding. Advantages of student choose a narrow specialty when 


replacements, and substitution o 
fessionals for non-professional 
Such planning demand 


ultrasonics lower power consumption and he enters college, and commit him 
re 
line losses, less surface preparation. self to a particular industrial job aft 


“CIRCLE 55 READER SERVICE CARD 





THE ENGINEERING WEEK 





French Science Students Strike 
for More Space 


» with attending classes . n tl reneral physics labora 
iammed like the sub tory, ssions were scheduled from 
hour ) 000 students 30 am until 9 pm. Coupled with 


spac s a shortage of 


one fo! 
Overloading was brought on 


20 increase in student population 


is well as a radical revision in the 


program of studies for a degree com 


| i 


: : a é French revolution 
univel parable to a master’s degree in scienc 


g 
, of graduate science st nts in P ‘ 
ind action on in the US. The new program reduce 9 udents in Paris was 
‘ : ; : brought on by crowded classroom condi 
up on stilts required length ofr stud time 
i tions like this 
vhere work has three years to two; purpose 


s of rease the output of sci l] over to the Facult 


trained personnel. However, it co1 enough to handle som 


derablv increases the numb yf But the major prol lei 
lassroom hours per student Phe 
French Ministry of Education put th 


new prograi 


the fall session opened int of Electric Buses, Trucks, Driven 
balance, the Faculty lack« » VT by High Frequency Field 


instructors ft handle the | loa Bonn. (GERMANY \ 


The strike suc eeded ti ( n orts here. the Soviets ha 


that several amphitheatres we rive in electrical propul 





nalnoje Chsjaistwo 


sion from 


] 


yl install 


hicle also ha 





A push-button iron 

developed in West Germany is equipped 
with six colored pushbuttons for regulating 
temperature covering nylon, silk, wool 
cotton and linen. An illuminated temper 
ature inspection hole is provided in front 
of the color pushbutton system for con 
trolling the temperature. Correct temper- 
ature is reached when color of the 
temperature inspection hole corresponds 
to color of the selected button. Heat of the 
iron is thus controlled by color comparison 
When “nylon” button is pressed a 175 F 
temperature is maintained 


Another 150-db noise chamber .. . 

this one a 7-sided model for General Electric’s Missile and Space Vehicle Dept, has 
no two sides parallel and has an inner volume of 120 cu ft. The chamber is inside 
a larger room with a volume of about 3150 cu ft and with ordinary, parallel-wall 
construction sound levels up to 150 db are produced in the small chamber. With the 
door to the smaller chamber open, as shown above, the large room acts as a reverberant 
chamber for testing large structures that would not fit in the small chamber. In this 
case sound levels in the bigger room can reach 140 db. Three horn-type loud- 
The facility was designed by GE’s General Engineering lab in Schenectady See 
PE, Dec. 22, p. 58, “How to Make Sound Tests at 150 db.” 
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In V-belts, Dacron will be the standard reinforcement . . . 


Dayton Rubber Co predicts. Several manufac lif ften 
turers have already converted (Davton included I 
ind others are getting ready to make the change in As Davton point 
the near future Nak t 
\dvantages of the Dacron (polvester fiber Cll th m 


New flexible sheeting for electrical use 


has been developed by Anaconda Co and it It ma 
ubsidiary, Cochran Foil; and is now ready for design ing and t 
valuation Not a 
Made bv laminating ek tro-deposited copper foil Room 214 An n 5 \ ) 
to kraft paper, and then reping the laminate, th + nd f t 


new material provid in unusual combination of n paper f 


rigidity in one direction plus flexibility in another 















Electrostatic segregation 





is ready to go to work as a means for separating ri 

naterials that differ onlv slightly in electrical charg \l t t 
vs engineers at General Mills After more than a trough 
decade of development, they ve perfected ind it gh d t t 
nted a machine to do the job—and it could be th \ 
forerunner of a whole new family of equipment terist t 

While their original aim was separation of flow lat 
milling stocks, GM > engineers report the machi t 

in isolate titanium minerals from sand, remo 

netallic aluminum from it x1d ind perform h t 


ndustrial chor 







parti le muxtures are fed on 





ration, 





New particle separator’s electrostatic field is supplied by variable-voltage unit. Magnet, connected to power 






upper right, causes trough and deck to vibrate, moving particles along as the separation take 
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TO WATCH 


Urethane synthetic rubber tires for industrial trucks 


ind other mobile equipment, are being produced vell as resistance il, water, and a ils. The 
wodvear’s R irch Div “in pilot plant quan ires are | to resist cutting and chipping, too 
Advantag iccording to Goodvear, include or tech il data o1 wipe -rp tree thane rubbe1 


tance and high load-bearing abilit 


Rubber- based adhesives can be moe manner 


nt says Schenectady Va innounced SP resin, for neoprene-base compo 
resin it has developed itions. The new one, SP-12, can be used with both 
use with nitrile rubber old-setting and hot-setting adhesives for rubbe1 


» the company’s recent! ieathe ind oth elatively soft materials 


Radiation has the jump on ultrasonics 


es to promoting chemica t ! ! ! Dta x vith gamn 


sler told American e reason: apparently ' very small amount 
lab] yromoting 
| 


Stop-light stopper is the latest traffic- nant nee - 


in Britain It 1 relay operated device that n 
la changing of the lights until an oncoming it « et throug] he lights themsel 
to 2¢ 


ICI n m: duration ber 
\ explained by British Information Services, the thev cannot be extended. But the 

I two contact channels e1 dvantage ¢ he leewav between the 

the road hough they’re spaced ju \utomati 


t Brit 


Lower-cost extrusions 


Aluminium Limited, re it of 
that turns out “close tolerance” ingot nvestigation now und 
on will be to material for cable sheath the same proc in eliminate scalping 
\L metallurgists say, ingots are being ngot products, and to produce smaller-dia ingots for 
dimensional tolerances one-twentieth of thx impact extrusi bl 


nim la ecification, and bowing can b nt costs for 


Heat-shaped sections can be made 


without cracking or wrinkling by taking advan 


per-plastic film laminates, 
In The company has 

f papel plastic materials, 

1 materials like that shown 
in single and multiple plies 
nstrument cases other light 


With moderate heat and air pressure, polystyrene-pa 
per laminate can be formed as shown here —ARG 
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information on drafting anc 


| 
SOME EAS ao jou: sie 5 sracica 
| 


KEUFFEL & ESSER CO. 


from 


One of the ways to judg 
man is by the tools he 


| with interch 
pencil inserts. Both come 
ning leads and spare needle 
N 1070, 


variably the best he 
lighten his work 
the craft 


more often 1 


Ihe pen 


ttention 


SON) 


Marathon” Ruling Pens Leroy® Height and 
Marathor 1 W Siant Control! Scriber 


Stop in to see your 


nearest KAFL dealer 
and ask to see thes« 


three pt lucts) small 
perhaps, but mighty handy in the 


1 .ing 
room. Or drop us a 


line by mailing the 
coupon below... 


i 
Dept. PE-12, Hoboken, N. J 


J 
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; 
Mi 


Remote-fill 


nim hara-t 


Miniature flexible coupling 


in If 


nachined from. staink minum h-temperature 
\ Smooth 
handle shaft 
nan ITC! itegral flang real itch and brak 
each. P » and extension lin i nponel n be incorp | lustrated is 4-in pling, available fr 
idditional. Hannifin Co, Dept 126, Des rque capacity is said exceed of 4-in. shaft. Ni 
Plaines, Il. 


apparent i 
cae 


grinding a heli I round OD 
backlash 


or 


pling it t ig | have t | ved. Helical Products Co, 
Circle 11, Reader Service Card 1402 The Strand, Hermosa Beach, Calif. 


Circle 13, Reader Service Card 


hat diff 


Heat-stable epoxy resin . 
ovolac tl rs fi n Miniature stepping motor. . . 
ind switch that cannot double-index fro 


rat 
li 


TI te] pel il 

ind 1] \ Db mode \ npu OW CI Ing orf ry a in:ts are rated 
\ Models ar x 3 i cz 3 I leep. Recommended 

gTrammins \ I rations where digital to ana 


for 


! ntrol and max reliability 

and $65; for standard units with 2, 4 and 

respectively. Discount ) ng to quantity 

I range te +% for ] Ini FOB North Holl d. About 3-wk deli 
d 10 t Dow Chemi Data Instruments Div, 

cal Co, Midland, Mich Calif 


standard 


* $64. $9] 
ntiy Se 
I clecomputing Corp, 12538 Saticoy St, North Hollywood 
Circle 12, Reader Service Card 


Circle 14, Reader Service Card 
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MATERIALS . PROCESSES 


Burr-free screw 


Herringbone and gimbal compression springs . . . 


ire machined, heat treated and ground to provide square ends, tight 


length, and exact 1 ing of specified spring rate. Constructed t 

or turning moment b een end faces that can cause shifting. Unlike 

pring rate is said to be uniform from zero load up, since effective length of 

does not change with load. Symmetric application of force output at points diametri ' ot 

Universal Screw 


2401 Brummel Pl, Evanston, Il 


it 
. . cle 18, Reader Se 
onstruction. Capacity, 100 to 1000 psi and higher; min size, 1 x 4 in. dia—n¢ 


illy opposite eliminates tendency to cock. Herringbone is more difficult to manu 

facture, but for equivalent characteristics occupies less volume than gimba 

ipparent max at present. 60-day delivery after approval of sp Consolidated Con 
trols Corp, Bethel, Conn. 

Circle 15, Reader Service Card 

Composite metal .. . 


Subminiature thermal switch . . . 


s a chemical-type, non-repetitive switch for direct operation of power device 
gering one thermal reaction from another, « perating as a time delay by use of thermal 
insulation or as a safety and warning device. Normally open with a latching action 


it maintains a closed circuit after switching, regardless of subsequent tem] 


hanges. Small cartridge is # in. dia and is offered in six styles. 100 units « 
st style weigh less than 1 oz. Current rating is 5 amp, ac or 


\ Available with switching temperatur 


working voltage is 2 
200, 225, 250, 275, 300, 325 and 500 F. Accuracy is said to be 
extreme shock and vibration and temperatures down to 65 | 


Delaware Ave, Los Angeles 41. 


Circle 14, Reader Service Card 


Alloy for 1800 to 2300 F... 


is offered in stati entrifugal and shell molded castings to customer’s d 


ign 
. 55 . ‘ } 
nickel alloy is said to maintain high working strength at 2200 F for many ipplications ul ar 
ind usable working strength for selected applications at 2300 F. Said to be extreme! OA 
istant to oxidation at these temperature slightly higher than conventional high American Silver Co, 3¢ 


l alloy castings. Duraloy Co, Scottdale, Penna. Mlushing 54, NY 


Circle 17, Reader Service Card Circle 19, Reade 


lic ke 
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Large parts, too, can 
be mass-produced of 
strong, lightweight 


fe) Me] je) 
FIBER 
GLASS 











No longer must you use the same 
old metals for your larger pieces. 
Now you can modernize your prod- 
ucts and spruce up designs with tough, 
economical MOLDED FIBER GLASS. 


Molded Fiber Glass Body Company 
can custom-mold your big products of 
strong, lightweight, rust-proof, impact- 
resistant MOLDED FIBER GLASS, us- 
ing matched metal dies... 


with savings of 50% in 
tooling time 
and 80% in tooling costs! 


And... MOLDED FIBER GLASS 
parts can be molded into shapes im- 
possible to make with metals... 
complex, one-piece, deep-draw parts 
. +» pigmented in any color, or painted. 

Molded Fiber Glass Body Company 
has been successfully mass-producing 
large parts for the transportation in- 
dustry for over five years ... gaining 
experience and production know-how 
unexcelled anywhere. 

What about switching to MOLDED 
FIBER GLASS for your large prod- 
ucts? Write today for free literature 
and cost estimates. 





—e <TE 
Fiber 
Glass Stinronceo PAST 
Body Company 


4623 Benefit Avenve, Ashtabula, Ohio 
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SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES ... 














Automatic lubricator .. . 

holds reservoir of lubricant and _ inject 
grease only as needed. Position of pressur 
up on unit signals amount of grea: 


remaining in reservoir I ul ricator, meas 


iring 23 x 1 in. dia, is installed on 
to each bearing by removing fitting and 

ving automatic lubricator into plac 
position and can b 
mounted in cramped positions with stand 


Will operate in any 


ird adapter fittings Lubricator is filled 


IS Lied 


vith any standard grease gun. Combina 
tion of bearing vacuum and spring p1 

ure in lubricator discharges only enough 
grease to replace amount used in bear 
ing. Lubricators sell at $18.25 per doz 
Anchor Chemical Co, 10723 Briggs Rd, 


Cleveland 11. 


Circle 20, Reader Service Card 


Anticontaminant grease .. . 


its insulator surfaces, engulfing con 
taminants which, when moistened by dew 

light rain, might low d tri har 
icteristi Grea offered in paste and 
quid form, has silicone base. Sheds water 
droplets and encapsulates contamination 
particles in moisture-proof seal. Can 

applied without removing previou it 


ngs. Insulator Dept, General Electric Co, 
PO Box 57, Baltimore 3 


Circle 21, Reader Service Card 


Snap-lock socket .. . 


for printed circuit boards makes possibl 
testing of complete circuits prior to final 
oldering. Beryllium opper spring band 
nap-locks wire after insertion during cir 
ult board build-up So kets ir¢ finished 
in gold-flashed PI Designed to 


le printed-circuit board 


er alloy 
solve innumerable 
problems involving plug-in components 
Available for circuit boards measuring 4 to 
in. thick. Grinnell-Harris Electronics 
Inc, 4130 Temple City Blvd, Rosemead, 

Calif. 
Circle 22, Reader Service Card 


Double-end shutoff fitting . . . 
for u on pn matic or hvdrauli lin 


offered in siz for } through @ in. OD 


tube. Available in steel, stainless steel and 
brass, normally furnished with Buna-N 
O-rings. Fitting has seals in both parts of 
unit, preventing loss of pressure when dis 
connected. Crawford Fitting Co, 884 E 
140th St, Cleveland 10. 

Circle 23, Reader Service Card 


Electronic time delays. . . 


have operating ranges of from 60 millisec 


to 600 se Relays are said to include 
one of smallest units achieved to date for 
a 600-sec timer fitted with a 6PDT, 5-amp 
relay. Over-all size is 2 x 2 x 3 in. Total 
veight is 15 oz. Available with 1 to 6-pole 
oad switches. Standard input is 28 v d 

W ithstands severe shock and vibration and 
environmental temperatures from 896 
to 257 F, performing to within 5% of 
pecifications in that range. Life is said 
to be 100,000 operations min Deliver 
to most specifications, within 6 to 8 wk 
VoiShan Electronics, 3259 Sherman 


Wav, North Hollywood, Calif. 


Circle 24, Reader Service Card 





Dust-tight valve .. . 


ontrolling flow of dry powders and 
ranulations. Valve body is vered with 
movable ne»prene liner Van ind O 
ring sealed shafts are type 18-8 chromium- 
nickel stainless steel All parts, including 
ner, can be replaced in field. Discharg 


; ; 
handle is operated against a radial, positis 


positioning plat that 


P +} and 12} in. opening and 
104, 124 and 147 in. OD. All valves ar 
14 in. thick. Patterson-Kelley Co, Inc, 
Stroudsburg, Penna. 


Circle 25, Reader Service Card 


Electronic voltmeter . . . 
is said to be among smallest self-contained 


inits offered, meeting MIL-T-945A. Op 
erates on power of 400-cps, 115-v ac, 


ps, 
ingle-phase. Occupies 2} x 24-in. panel 
pace and is less than ¢ dee] Held 
in place with thi nete! rew vith 
only meter bezel in front f panel 


I 
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ind instrument case behind it Availab] 


MANUFACTURING 


RESEARCH ENGINEERS 


iny Tange from to 3 milliv t to 
Sensitivity of units can be changed 

if external attenuator is used. Frequency 7? . - naraar . aac 
aaae ts Saas to OE tes Dh de Outstanding careet opportunities 
I I < 

dance is 1 megohm, 15 uwuf. Stability 

g 

vith 10% chance in line voltage is saic ar ‘ ails ‘ ) ; , 
th 10% change in line voltage is said ts are available, now, at Boeing 
better than 2’7e; accuracy to be +57 ( 


Metronix Inc, Chesterland, Ohio. 
Circle 26, Reader Service Card 


DD , ( \l 
. : R 

Pressure relief valve . . . pitti Hine 
f mperatut to 1§ | 1 pr : 
t gh + \t For in 4 rs 
in Va ta t 5: - 

tT ap} 1 i erat 1 ; | 

tion a \ WUXINAT\ , 
power or main prop — Acro iture-g 
Supply Mfg Co, Corry, Penna n 

Circle 27, Reader Service Card 0) 
SEALING RRAZING 





METAL FINISIIING—B 


PLASTICS 


METAL BONDING W 


FORMING 


HEAT TREAI 


\ ING 
: HN di WELDI ELECTRICAL SYSTEMS AND 
Measuring small distances... velding of exot FUNCTIONAL TES’? 
ith a Ta { ,ithout phy i advanced 1 
tact ] in nst nent 
) METAL REMOVAI 
range of to 4 1 n. Par : ; ; 
1 ted tf i n 1 tat _ OPTICS 
g ts and f ( in METAL BEHAVIOR—B 
th t i t 1 let | i lytical studie 1u 
B | l ii ita 1 1 
det ninat tft it ih if . 
} \t Be eing ) 
ist ! nd 
} it i l 1 iid - 
’ ‘ st I 
Ira inl Meas nen ak . Mr. Stanley M. Litth 
nean fa inst l up! ad uid ¢ ; \ De pt. PP-1 
+ a b wit acting pt , P. O. Box 3822 
ter f capacit twee! 
a eee a, = sss I t< | Boeing Airplane Company 
t surfa ind t ) ind ven : 
: : ‘ ind re ling Seattle 24, Washington 
d t from mucromet ile Capa 
tan f prob il an | interacted 
permitting remot measurement Said Ie 4144 AhA tH 
to be unaffected by strong external mag 


ietic fields. ‘Wayne Kerr Corp, PO Box 
801, Philadelphia 5. 


Circle 28, Reader ServiceCard fhe 
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...they roll 
like madlZ 








i = 


i 








Because they ire pertect spheres 
these n icroscopK giass beads d« st . 
that they roll like mad. This Miniature mechanical drive... '°s"™! 
characteristic presents vast possibil ghing 13 said t ft IT t ad pa I 
Sa dary lubricant dra i + 
Microbeads | . ite a num tri] that of t ) tem. Dr 
ber of very iteresting physical and t mot ; d dia | 
chem i roperties lere may be 1 ina t! ift i ‘ 
the material you've been searching I 
for Oo solve your VaGlubitcts ) = 
problem ou'l 1e\ ow until tt n id t tw 1Ssa 
you've held ther n your hand \vailab vitl i vodihcat \ an id 
seen them with your own ye ition n ad ictuat | ! : + 
worked with them. For free tegrators an ist ntati Humphrey ting rat t 
samples and technical data Products Div, 3794 Rosecrans St, San Di Nega 
ego 10 Calit : , 
Circle 29, Reader Service Card nn a \ 
MI-A . 
MICROBEADS, Inc. —— 
P.O. Box 241/Jackson, Miss t \ md 
M at per Giese Boage for _ l wy 
ndustrial and Reflective Purposes wl aa! 1 = c 
CIRCLE 57 READER SERVICE CARD 
} ; " ; , + ta 


Peerless Photo Products Inc, Shoreham 


NY 





EMPLOYMENT 
OPPORTUNITIES 


DISPLAYED 


Circle 31, Reader Service Card 





RATE 
$31.20 5 


UNDISPLAYED RATE 


ids t 3 6st a 














Quick-release panel nut... 
— ] ’ } t reta . 


t ind ISK 











1 
Oo " I pin t i Ta 
/ } ,ORKA i a i \ x 1: 
CHICAGO Vv. M { tort \ tatec f-locking id ta t 
{ I i sce I 
’ t I I t t isket and t 1 I »S 
‘ | f nut s int isket ipport | 
POSITION WANTED “= 5 i 
Lifting action f nut draw I threaded cvlind tie-rod 1) j 
Production Manager—.i2 years backgroun. ind atta d r ern f c 
t mechar atior ind ma productior of , i 
tal parts & | ussemblie WW le t ntact th i pla it d g d ind « 
‘ | ff € prod } 
’ “th 1} I “we " ading \ j-t 1 of th t iKcnIN £ 
§ 1 ) I fh it ¢t plet k-u1 k a t Built to JIC ta ird N iva 
ircefull & Crea ‘ A we 8. | ( er ‘ , 
PW-9 P juct Engines ng Thr ided fastener permits imnnit rl} Di DOI , rang t 
idjustment for ful ith of t t th strokes t ) it \lod 
When Answering Presenth wailabl n 3-2 thread ft dq noncush ied 1d 
BOX NUMBERS t-28 thread will n be availabl Fa nd ied ied t 
' we Seek Be 17 3 . . Misue: eeaiedienaieel nell ' 
to expedite the handling of your correspond n . sat ach pfacuated id : sea . 
ence and avoid confusion, please do not q iantity discount t max for M for peration at my] it fl ! é 
address a single reply to more than one lots. Elastic Stop Nut Corp of America, to 150 F. SP Mfg Corp, 30201 Aurora 
individual box number Be sure to add 2 T 
pseet gia le plage — 2330 Vauxhall Rd, Union, NJ. Rd, Solon, Ohio. 
separate replies for each advertisement. 
Circle 30, Reader Service Card Circle 32, Reader Service Card 
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NEW LITERATURE 


The New Landscape 


GYORGY KEPES, Professor of Visual Design D 
MIT. Paul Theobald & Co, 5 N Wabash \ t DD; f § 
Ave, Chicago 2. 384 pp, 8/2 x 11, $15.50 \ , ( f 
This book juxtapose vritte ASM] 4.24 
iphic lepiction th | i¢ t 
nan-made phenomena 
drawn from th \ : r art 1 
ts and engin Bulk t \ 
ngs ipture, drawing ott 
shot graph 1 1 n t \ 
illos ype patterns an lag t 
nathemati n g t \ 
electronics. Beauty 1 it i t tor I] 
but the hints that th t Niet SVst ) 
be applicable to 1a testat Mm. ©. % tt, | B 
f icntin ind win ¢ ) \l ( ASN] 
nentation t best \ 
| ften tl t 
pun i ! N 
\W iene | 
Yet this | a I \l » 
ig for th K }. HT. I \ 
, fo \SMI \ 
th l ( ilist 
TLIC « t 
l n ! t 
t l ! th t 
igination nl t 
ind the artist rt g 
Ther t 
t and rice l 
iInguag ‘ COORDINATION IN ENGINEERING 
‘ ractition¢ non t \rt I 
tw ic] \ | th 
| ce during th R 
ump Ihe New La ! . 
edited th a t > 
onl 1, , ne f 1, Re Se 
nust await men ' CAPABILITIES AND FACILITIES 
th ig ilit 
t incl 1oOmM 
i modern it rt 
Kepe ! 1 COl c . 
) ipied with the it 
th bject attore JN Reader S« 


STORY OF THE SMALI 


ASME Annual Meeting 
(Nov 30-Dec 5) 


—tThe Engineer as Administrator 
—Human-factors Engineering 
\mong papers in luded int 
liscussion on the engin ! nin 
tration was one entitled Why Mo 
l’ngineers Are Not Con | for Ac 


3, Reader 


MOLDING REINFORCED PLASTIC 


ministrative Position 

58-A-163, V. D. Scho R 

Rand Div, Spe Rand ¢ yy. J 

cusses “‘administrato iS man 1 \I \I 
sible for oth yorat ct , 
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SWITCH ‘ 
\ 





i—2Oleo) i t-ial-) at —: 


Postscript... 


How to 
cpa gamble ona sure thing 


) a 
i ( y! rou l u youl Finccring departments 


: nm your reseal ind product-development facilities, you’ll 
... the world’s most find tl rds prototvpes, the alm st-perf cted 
advanced sleeve morrow. These d 


lepartments 


bearing lubricant YOur GWAR DUAN Cr) - lif you have th 


Write for Ow 


brochure [his issue 
5319 E. Outer Dr ] 1¢ 


Detroit 34, Mich ight compan rious! erned with tl I MMOorrow 

ind willing to make substantial inv to back up 
CIRCLE 58 READER SERVICE CARD their foresight. Though their products are very different 
fasteners, rockets, office ilculat 


itors, investment castings, 


aot ‘ ales pneumatics, adhesives, flight control. rubber products 
© aida SAMPLES ‘ their investment in R & D is uniformly high, higher than 
‘ 7 the national average by two or three time And we'd 
and . guess their future is brighter than the national average, by 


two or three time 
‘ APPLICATIONS a The R & D facilit described here are by no means 


’ the newest, or the largest, or the most novel in the country. 
INDUSTRIAL ~ But they do exemplify an attitude toward engineers that 
of ’ is spreading through industrial management as a result of 
* J onsumer attitudes toward the things they buy: That ap 
pearance alone, while important, is not enough. That 
function and consumer benefits pure ind simple, are a 
product’s most important selling attributes The uset 
wants to know what a product can do, how long it can do 
t, and how easy it is to fix. 

People (including you and me) don’t like being manip 
ulated by words or symbols. We have tasted some of the 
fruits of real research, honest innovation in miniaturized 
portable radio better television sets, higher-fidelity 
records and components, synthetic fabrics—why should we 
settle for artificial innovations that cost as much, if not 


— 
T¢ 





Many of our industry leaders have learned the lesson— 
See why the others will be scrambling for the tail board 


CONTINENTAL 
FELT PRODUCTS 


fills hundreds Ask for booklet 
of jobs daily 


CONTINENTAL FE EQUT comPANY. ics 


26 WEST 1Seh STREET " NEW YORK 


very soon 
or be left permanently behind AH 
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For those who have a serious in 
terest in solar energy, Hoffman 
. ys gy SPECIAL DATA_ 
Electronics Corp is offering, “at 
cost,” the solar energy kit pictured 
here. Developed primarily as he [] Enter my lI-yeor subscription of PRODUCT ENGI 
training and demonstration unit, NEERING. I! will receive 52 weekly issues plus the 
: fo sys . annual Design Digest Issue. (Domestic—$5 for one year 
it has four solar cells (silicon junc- 
tion converters), a small electric 
motor, and a propeller that whirls 
when the unit is energized—either by sunlight or an incandes- eames 
cent bulb (150 watts or more). Price $14 “to qualified per Title 
sons,” from Hoffman, Dept K, 3761 S. Hill St. Los Angeles 7. Company 











PLEASE TYPE OR PRINT 


Address .. 
Less mess in the drafting room ‘a ve - 12/29/58 


llth teeter teeta | 
% if you want to be sure of seeing every issue of 
Product Engineering—-52 regular issues plus the 
annual Design Digest—enter your subscription on 


the attached information card. Only $5 for one year 


These cre KEY numbers, not page numbers 
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Two devices for the engineering department use simple 


mechanisms to save time and effort. One is a new-type C—COVER 
storage rack; the other, the paper roll-up pictured here. PRODUCTS ADVERTISED 

The storage rack—for filing blueprints—is a rack-type unit 

' th ; ; . 51 52 «53 55 56 CSTs 5B 
with aluminum suspension arms. Made by Plan-Hold So, 61 62 63 65 66 67 68 
South Gate, Calif., it features a ball-and-socket clamp, tight - Te ee 
ened by a wing nut, that’s said to grasp anywhere from 1 to 
100 sheets, firmly yet without damage, and with no problems 
in removal (PE—Apr 28, ’58, p 44). 

The roll-up, called Rollo-Draft, is made by Aqua Sportsman, 
Cincinnati. It has a pawl and ratchet that hold the paper 

‘ . ae: & [] Enter my l-year subscription of PRODUCT ENGI 

taut without tacks or tape and its own built-in paper cutter. NEERING. | will receive 52 weekly issues plus the 
The device, says its manufacturer, “makes it possible to shift ennval Design Digest Issue. (Domestic—$5 for one year) 
the drawing, not the draftsman.” A complete unit (including 
right- and left-hand subassemblies) for a 36-in. board is priced a ee a 
at $89.50; for a 42-in. board, at $96.50. Name 

(Note: For other ideas on engineering department mod Title 
ernization, see Oct. 13 issue.) 
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WHY 
DON’T THEY 
RESEARCH and DEVELOP. . 
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cleanser-impreg- 
nated, disposable (flush- 
able) pads for cleaning 
washbowls, bath tubs, 
dishes, pots and pans 
or children’s faces. A 
series of such pads with 
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cleansers of varying harshness would eliminate the need for storing 
various soaps and powders plus a damp sponge or brush in bath- 
room or kitchen. —B Bownsat 
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. a warning light to indicate when brake fluid level is low. 


When the master cylinder level drops, brakes can suddenly become 
useless. This is a very dangerous situation—particularly on power- 


rake syste here ore Jatively hich : sakave i 
Prades Qeatneeing 00 copie eee ates he on brake systems where pressures run relatively yt and leakage is 
Secs Oates ecient . proportionately great. Most dashboards indicate when oil pressure 
nual Design Digest——enter your subscription on the , : , -_ : . 

” is low or a generator is draining or charging—a brake fluid level 


attached information card. Only $5 for one year. indicator would be more to the point. —J T ALtarp 
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. an electromagnetic 
radiator (possibly in the 
visible light spectrum) 
which would condense 





fog into rain or heat 
it into invisible steam. 
Auto and street lights, lighthouses and landing-field flares would 
then do better than just reflect a bright fog curtain into a driver's 
eyes. —C Liscian1 
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...asmall spot welder, 
about the size of a pair 
of pliers, for hobbyists, 
modelmakers, etc. 

—J A Gay 
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Have you a pet subject but neither the time nor inclination to do the neces- 


et ee 


sary R & D? Product Engineering will welcome (and pay $10 each for) similar 
ideas based on known scientific principles but lacking an inspired manufacturer 
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DESIGN FREEDOM 
SOUR 
ALCOA ALUMINUM 


DOES YOUR DESIGN CALL FOR SCREW MACHINE PARTS? 


ALCOA | ’ 
———— w 


ALCOA THEATRE 


Cut costs with ALcoa® Aluminum. It gives three times more parts per pound 
because it weighs only a third as much as steel or brass. Add aluminum’s i> . 
high scrap value... and you can save up to 30 per cent in material costs alone. es 
Light weight also adds design freedom. ALCOA Aluminum Screw Machine 
Stock helps you cure inertia problems without sacrificing strength or perform- took for this label . . . 
ance. Moving parts wear less because there’s less resistance to applied force. iakdhneraaaenanisean 
Designers of automotive parts, business machines, ordnance, have proved it. 
Aluminum offers exceptional machinability, limited almost entirely by Aluminum Company of Americo 
: : . ’ a : 865-Z Alcoa Building, Pittsburgh 19, Pa 
machine capacity . . . high electrical and thermal conductivity ... and choice i a a ee, 
of any finish, including lustrous, lasting anodized color. oath te ro Sihents Deiat tieaiied 
Aluminum is versatile. Each of ALcoa’s four screw machine stock alloys Stock 
has significant advantages. Specify 2011-T3 for machinability; 6061-T6 for 
exceptional corrosion resistance and finishing characteristics; 2024-T4 for 
strength; and 2017-T4 for economy. 
Argus, Johnson Motors, Leviton and other companies that switched to 
Atcoa Aluminum tell why in a booklet we’ve prepared. We'd like to send you 
a copy. Just mail the coupon. 
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NEW PUSH-BUTTON PANEL SWITCH 


lights-up 
in 3 Co/ors.. 


Switch and three lights combined in a single modular unit 
use only 7 square inch of panel. 


Switching is available in Alternate Action (push-on, 


Monitors three different conditions push-off) or positive-feel Momentary. Other types 
with individual co/ors. of switching elements can be adapted to your 


application. Switches conform to military specifi- 


Reduces panel space requirements over 60% 


cations. Lamp circuit may be wired independently, or. 


through the switching unit. Lamps are quickly 
Flush-panel Or sub-panel mounting, replaced from the front—no special tools required. 


side or bottom lamp terminals. Color filters available in combinations of any 


of six standard colors. 


Bulbs quickly replaced from front of panel. 


Write for new Aan ie ELECTROSNAP CORPORATION 
Technical Literature jeer $ SWITCH DIVISION 


on TRILITE 3-color lighted | E 4246 West Lake Street, Chicago 24, ill 
pushbutton switches. Telephone VAn Buren 6-3100 e TWX No. CG-1400 


Switch Element _§.___, we Screen : 
Alternate Action or posi- ———. ph 
‘ 


tive feel Momentary Action 
available with double or aT ERE 
triple pole switching units. 
ee Lamp ae x UNILITE... 
Lamp Termination Three lamps ond color Actuator Yoke Companion single-light 
Easy to connect. Available filters project monitoring Easily slides out for quick pushbutton switch is also 
with side or bottom ter- signal on target screen front-panel removal of available 
minals. Removable as a unit from lamp module 

front of panel. 





